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Preface 



This manual explains how to operate, hcindle, and maintain the IVt2321K/M2322K micro- 
disk drives. 



The information is provided in 10 sections: 

SECTION 1 GENERAL DESCRIPTION 

SECTION 2 OPERATION 

SECTION 3 INSTALLATION 

SECTION 4 THEORY OF OPERATION 

SECTION 5 TROUBLESHOOTING GUIDE 

SECTION 6 MAINTENANCE 

SECTION 7 SPARE PARTS LIST 

SECTION 8 IC DETAIL 

SECTION 9 PARTS LIST 

SECTION 10 SCHEMATICS 
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Section 1 
General Description 



1. GENERAL DESCRIPTION 

1.1 GENERAL DESCRIPTION 

1.1.1 General Description 

This manual describes the Fujitsu 8-inch rigid disk drives IV12321/M2322. These 
units contain non-removable disl<s in a sealed module. A rotary actuator using a 
closed loop servo performs head positioning. 

These drives have floppy disk drive dimensions and can be mounted horizontally 
two drives wide in a 19-inch rack (with 3 pitch) or mountec vertically in a system 
cabinet. 

The contact start/stop (CSS) type heads and media are of the whitney technology 
type. These units feature high performance, high reliability imd low cost. 

The maximum unformatted storage capacities of the M2321 and M2322 units are 
84MB and 168MB , respectively. 

The M2321 and M2322 utilize the industry standard SIVID interface, thereby 
allowing the drives to be added to an existing disk configuration. 

By standardizing on the SMD interface, development time for controllers and 
software will be substantially reduced. Fixed and variable sector length formats 
are intemally selectable. 

To power the drives only DC voltages of +24, +5 and -12 volts are required. This 
allows for international use. Total nominal power consumption is less than 150 
watts. 

1.1.2 Features 

(1) High reliability 

(a) Whitney type technology contact-start/stop (CSS) heads and media are 
used. 

(b) Each head has an LSI circuit on its arm to amplify the small signal thereby 
reducing read errors by increasing the signal to noise Tatio. 

(c) The heads, media and positioning mechanism are sealed in a closed-loop 
air filtration system. 

(d) The electrical components located within the sealed disk area are mini- 
mized. 

(2) Maintainability 

No scheduled maintenance is required. 

The use of a completely sealed DE, a belt-eliminatini) built-in DC spindle 
motor, as well as highly reliable printed circuit assemblies, the necessity of 
maintenance is greatly reduced. 

(3) Compact, Lightweight 

This unit can be mounted, two drives across in a standard 19-inch rack. The 
dimensions are almost floppy disk drive compatible. The weight of the unit is 
approximately 30 pounds (13.(3 kg). Mounting equipmeni for the 19-inch rack 
can be provided as an option. 

(4) Vertical/horizontal Mount Capability 

These units are available to vertical-mount and horizontal-mount by setting 
the ON-END switch to OFF, and ON-END mount by setting the ON-END 
switch to ON. 

(5) Low accoustical noise level and low vibration allow for installation in an 
office environment. 

(6) Uses only DC voltages. No internal changes are necl-ssary for changes in 
frequency or power. 
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1.2 SPECIFICATIONS 

1.2.1 Unit Specifications 

The basic specifications of tiie disk drive are as follows: 

Table 1-2-1 Basic Specifications 



Model 


Specification 


Storage capacity 


M2321 K 


B03B-4745-B001A 


84 M bytes 


M2322K 


B03B-4745-B002A 


168Mbytes 



1 .2.2 Physical Specifications 

Table 1-2-2 Physical Specifications 



Item 


Conditions 


Specifications 


Dimension 

Weight* 

Temperature 

Relative Humidity 

Temperature Variation 

Altitude 

Vibration 

Shock 


Height 
Width 
Depth 

Operating 
Operating 
Operating 
Operating 
Operating 

Operating 


127mm (5.0") 

216mm (8.5") 

380mm (15.0") 

13.6 kg (30 lbs) 

4rFto104°F(5°Cto40''C) 

20% to 80% (no condensation) 

<27°F/hr (15°C/hr) (no condensation) 

10,000 feet (3,000 m) 

0.2G max. (3 Hz to 60 Hz) 

Both ways 2 minutes x 30 cycle (sine wave) 

<2.0G, 10 ms 


Temperature 
Relative Humidity 
Altitude 
Vibration 

Shock 
Dust 


Non-operating 
Non-operating 
Non-operating 
Non-operating 

Non-operating 


-40°F to UO'F (-40°C to 60°C) 

5% to 95% (no condensation) 

40,000 feet (12,000 m) 

0.4G max. (3 Hz to 60 Hz) 

Both ways 2 minutes x 30 cycle (sine wave) 

<15G, 10 ms 

Less than 0.168 mg/m^ (Stearic acid standard) 



1.2.3 Power Requirements 

The M2321K and M2322K requires -i-5V, -12V and H-24V DC voltages from an 
optional power supply or system power supply. Each load current required by 
the drive is shown in Table 1-2-3. 

Table 1-2-3 DC Power Requirement 



DC Voltage 


Load Current (Basic) 


Load Current (With Dual Port) 


-f5V ± 5% 


3.5A 


4. 5 A 


-12V ±5% 


3.0 A 


4.0A 


-^24V± 10% 


4.0 Arms (Effective, typical) 

7.2 Ao-p (Maximum) 

4.6 Arms (ROW ON; Effective typical) 



Important Note; The D. C. return lines must be made electrically common at the Power Supply when using 
other then the optional Fujitsu Power Supply. Failure to commonize these lines will result 
in premature failure of the spindle motor circuit. 
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The load currents of +5V DC and -12V DC will be stable regardless of oper- 
ation being performed within the disk drive, however, the" load current of +24V 
DC will be varied during a power up sequence or DC molJjr acceleration and/or 
seek operation. 

The +24V DC load current profile during power up sequefice is shown in Figure 
1-2-1. 



Ready 



(A) 




50 (sec.) 



Figure 1-2-1 -I-24V DC Load Current on Power Up Sequence 

The -^24 DC load current profile during the repeated acceleration/inertia modes 
of DC motor and/or seek operation after Ready status is shown in Figure 1-2-2. 



1.2.3.1 U.L/CSA 

The M232XK disk drive is a U.L. recognized and GSA listed component. 
The appropriate file numbers are as follows: 

U.L. 478 file #E62049 Vol. 3 Sec. 7 
CSA 22.2 file #LR51 352-3 
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(A> 



DC Motor 
Load 2 

Current 




Ta = 16.7 ms X M 
T| = 16.7 msx N 
M • N : Integral (1 ~ 4) 
M> N 



822 Track Seek 



(A) 



Seek 
Load 
Current 




(A) 



Total 
Load 
Current 



7- 




Figure 1-2-2 Total +24V DC Load Current (Ready) 
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1 .2.4 Data Recording Specifications 

Data recording specifications are presented in Table 1 -2-4. 



Table 1-2-4 Data Recording Specificatioins 




Item 


Specifications 


M2321 


t 


Storage capacity (unformatted) 


84,275,200 bytes 


168,53 


Number of cylinders 


823 




Tracks per cylinder 


5 




Cylinder capacity 


102,400 bytes 


204, 


Track capacity 


20,480 bytes 


Average rotational latency 


8.3 ms 


Positioning time: Track to track 


5 ms 


Average 


20 ms 


Maximum 


40 ms 


Rotational speed 


3300 rpm ± 1% 


Transfer rate 


1 .229 MB/sec 


Encoding method 


MFM 


Interface data 


NRZ 


Recording density 


9,867 BPI 


Track density 


683 TPI 


Start/Stop time 


< 50/ <40 sec 


Interface 


SMD 


Number of sectors 


128 (maximum) 



P42322 



823 



10 
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Difference 
Figure 1-2-3 Positioning Time Profile 
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1.2.5 Reliability 

(1) Mean Time between Failure (MTBF) 
The MTBF is defined as follows: 

= Estimated Operating Hours 
Number of Equipment Failures 

The MTBF shall exceed 20,000 hours (design value). Estimated operating 
hours should not include any maintenance time. Equipment failures means 
any stoppage or substandard performance of the equipment because of 
equipment malfunction, excluding that caused by operator error, cable failure, 
or other failure not due to the equipment. To establish a meaningful MTBF, 
operating hours must be greater than 6,000 hours and shall include field 
performance data from all field sites. 

For the purpose of this specification, equipment failures are defined as those 
failures necessitating repair or replacement on an unscheduled basis. 

(2) Mean Time to Repair (MTTR) 

The mean time to repair shall not exceed 1.0 hour. It is defined as the time 
for an adequately trained and competent service technician to diagnose and 
correct a malfunction. 

(3) Preventive Maintenance Time 

No scheduled maintenance is required. 

(4) Service Life 

The M2321/M2322 drive is designed to provide a useful life of five (5) years 
before factory overhaul or replacement is required. 

(5) DC Power Loss 

Data integrity is assured in the event of a power loss (data is not assured dur- 
ing write operation). 

1.2.6 Data Integrity 

The following error rates assume that the M2321/M2322 is being operated within 
specification. Errors caused by media defects or equipment failures are excluded. 

1.2.6.1 Read Errors 

Prior to determination of a read error rate, the data shall have been verified as 
written correctly and all media defects flagged. 

(1) Recoverable Error Rate 

A recoverable read error is one which can be read correctly within fifteen 
retries when reading on track, and should not exceed ten per 10" bits. 

(2) Unrecoverable Error Rate 

An unrecoverable read error is one which cannot be read correctly within 
sixteen retries and should not exceed ten per lO^'' bits. 

1 .2.6.2 Positioning Error Rate 

The positioning error which can be corrected within one retry should not exceed 
ten per 10^ seeks. 

1.2.6.3 Media Defects 

A media defect is defined as a repetitive read error that occurs on a properly 

adjusted drive within specific operating conditions. 

Valid data must not be written over known media defects, therefore, sector/ 

track deallocation or skip displacement techniques must be utilized. 

(1) Media Defect Characteristics 

a) The maximum number of defects per drive is as follows: 

M2321K ( 84MB): 100 
M2322K (168MB): 200 

b) The maximum number of defective tracks per drive is as follows: 

M2321K ( 84MB): 14 
M2322K (168MB): 28 
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A defective track is defined as a track having any of the following: 

1 . Two or three defects. 

2. Defective logging areas 

Note: No track shall have more than three defects. 
(2) Media defect free areas are defined as follows: 

1 . Cylinder 0, Head through 2 

2. Any error in logging area to extent defined in the Media Defect Format 

1.2.6.4 Media Defect Information 

Each drive will have a Media Defect List which will list the fallowing information. 

1. Cylinder Address 

2. Head Address 

3. Position (bytes from Index ±1 byte) 

4. Length (bits+1 bit) 

The above information will be listed by hexadecimal code. The maximum media 
defect length at a defect is 64 byi;es (512 bits). 

1.2.6.5 Media Defect Format 

The drive will be formatted at the factory with standard Media Defect Format 
The Media Defect Format is divided into two parts. Th*; first part is a hard- 
sectored format and is normally included in the first 56 bytes following Index 
signal. The second part is a soft-sectored format and is normally included in the 
next 49 bytes following Index signal as shown in Figure ' -2-4 Format 1 The 
format rules are as follows: 

1 . A track which has more than one defect is defined and flagged as a defective 
track. The first four media defects are logged. 

2. If the beginning of a defect is located between Byte 10 to Byte 55 (HAD 
after Index, 60 bytes of zeros are added to gap 1 (90 byres total). 

In this case, if any part of a defect is located between |yte 69 and Byte 164 
(HAT and HA2'), the track is flagged as defective. Refer to Figure 1-2-5 
Format 2. ' 

3. If the beginning of a defect is located between Byte 56 and Byte 104 (HA2) 
after Index, 60 bytes of zeros are added before Addrea; Mark (AM). In this 
case, if any of a defect is located between Byte 116 ard Byte 164 (HA2"), 
the track is flagged as defective. Refer to Figure 1-2-5 Formats. 

4. If the track is defined as a defective track according to above-mentioned 
rule 1, 2 or 3, the high order bit of the first cylinder address byte is set to 1. 
Remaining information may or may not be valid. 
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Note 1 ) Position (POS) of defect is in bytes after Index ±1 byte. 

2) Length (LEN) of defect is in bits ±1 bit. 

3) Unused defect locations are all zeros. 



Figure 1-2-4 Media Defect Format 1 
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If a defect is within this area, the track is defective. 
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Figure 1-2-5 Skip Displaced Format 



If a defect is within this area, 
the track is defective. 



1.3 CONFIGURATION 

1.3.1 Fundamental Unit Configuration 

Figure 1-3-1 shows the fundamental configuration of the unit; Figure 1-3-2 shows 
the block diagram. 



PCB (Interface Circuits) 



Disk Platter 



PCB (R/W, Servo Control Circuits) 




PCB 

(Spindle-motor 
Control Circuits 



5.0" (127mm) 



Disl< Enclosure (DE) 
15.0" (380mm) 



Shock Mounts 



M2321 Three disks in DE 
M2322 Six disks in DE 



Figure 1-3-1 Fundamental Configuration 
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Figure 1-3-2 Block Diagram 



1.3.2 Options 

Optional items are presented in Table 1-3-1. 

Table 1-3-1 Options 



Item No. 



1-1 
1-3 
2-1 



3-1 

3-2 

4-1 
5 



8-1 

9-1 
10-1 



Component name 



Fan unit 
Fan unit 
Power supply unit 



Cable 

Cable 

Panel unit 
Mounting tray 



6-1 


Dual Channel 


6-2 


Dual Channel 


7-1 


Power cable 


7-2 


Power cable 



Cable 

Cable 
Cable 



Specification 
(Drawing No.) 



B03B-4740-E002A 
B03B-4740-E005A 
B14L-51 05-01 OOA 



B660-1065-T006A 

B660-1065-T008A 

B03B-4590-E501A 
B21L-1810-0002A 



B03B-4740-E401A 
B03B^740-E402A 
B660-0625-T327A 
B660-1995-T041A 

B660-0625-T328A 

B660-1995-T003A 
B660-0625-T329A 



Remarks 



100/115/120V AC; 50/60 Hz 

+24V DC 

• 100/115/120/220/240V AC. 

■ With connectors for feeding power to fan 

units and dual channel printed board 

unit. 

Interface cable (A) 
60P flat cable 

Interface cable (B) 
26P flat cable 

Flat key type control panel board 

For mounting two units of 19-inch rack 
with 3 pitches (inside frame), and the front 
panel has the windows for operating the 
panel unit. 

To be mounted on optional PSU. 

To be mounted on drive unit. 

Drive unit — power supply unit connecting 

Drive unit and DC (+24V) Fan unit-power 
supply unit connecting Cable. 

Ep02A fan unit — power supply unit 
connecting 

E501A panel unit — drive unit connecting 

Dual channel PCB assy. — Power supply 
unit connecting 



Note: Items in the above table are optional and not fundamental components of this unit. These items 
must be ordered separately conforming to the above specifications as occasion demands. 

1.3.2.1 Fan Unit 

The M2321K/M2322K requires some means of cooling, since there is no internal 
blower motor. For this purpose, optional fan units are available in the event 
that adequate cooling is not provided within the mounting cabinet. This fan 
unit is directly mountable onto the rear of the device using the existing screws 
and taps. 
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The fan unit may be ordered in the following voltage ratings: 100/115/120V 
AC or +24V DC. When the input power of the fan unit isUupplied from the 
optional power supply unit, the 100/1 15/120V AC (B03B-4/40-E002A) fan unit 
should be specified regardless of system AC Voltage. 

The DC fan unit (B03B-4740-E005A) may be used with the optional power 
supply unit. In this case, order power cable specification.! B660-1995-T041 A. 
The Table 1-3-2 shows the specifications of fan units. 
The Figure 1-3-3 shows the mounting status, of the fan unit. 



Table 1-3-2 Specifications of fan units 



Rated voltage 
Frequency 
Ready current 
50 Hz 

60 Hz 

Starting current 

50 Hz 

60 Hz 
Consumption 

50 Hz 

60 Hz 

Phase/Pole 

Environmental 
condition 

Thermal alarm 

Motor protection 
Weight 



B03B-4740-E002A 



AC 11 5V 
50/60 Hz 

0.26A or less 
(standard : 0.18AI 
0.20A or less 
(standard: 0.1 2A) 

0.27A or less 
0.21 A or less 

27W or less 
19W or less 
Single/2P 
Same as of unit 

Blow-value detecting 
method alarm 

Impedance protect 

1 kg or less 



B03B-4740-E005A 



DC 24V 



0.5 A or less 



0.72 A or less 



1 5W or less 



Same as left 

Blow-value detecting 
method alarm 

1 kg or less 



Note: Values of voltage and current show in case of no-load state. 
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Connector 



Interface cable (A) 



Interface cable (B) 



Use existing taps on the drive unit 



Power cable 



03 
O 
W 

■o 
-J 

o 
6 



> 
o 




Screw holes 
for securing 
the unit 



(*11 



(*2) 

Fan alarm 



FG terminal (only AC Fan) 

*1 : The overall length after mounting the fan unit is 430 mm 

(380 mm + 50 mm). 
*2: Fan alarm specification 

Type of contact point: Normal open 
Contact capacity; 0.5A DC max. 

200V DC max. 
* However, I (A) x E (V) < 10W DC 
Consumption: 4.2W (at 100V AC or 24V-DC) 

Responce time: 5 — 300 sec. 

Circuit: See Figure 1-3-4 



Pin No. 


B03B-4740-E002A 


B03B-4740-E003A 


B03B-4740-E005A 


1 


100/1 15/1 20V AC 


220/240V AC 




2 


100/1 15/1 20V AC 






3 


FG 


FG 


-^24V Return 


4 




220/240V AC 


+ 24V DC 


5 


ALARM (♦2) 




ALARM (*2) 


6 


ALARM (•2) 




ALARM (*2) 



Figure 1-3-3 Fan Unit 



(Thermal Switch) 



-CHWV — O- 

(Heater) 



Fan Alarm 



L. 



Fan 



—\ 




I Fan Motor I 



vmw) 



._j 



") Alarm 



AC or DC Input 



Figure 1-3-4 Optional Fan Unit Alarm 

1.3.2.2 Power Supply Unit 

A power supply unit may either be mounted horizontally behind the disk drive 
or may be mounted vertically. Figure 1-3-5 shows the datails of I/O terminals 
and the external dimensions of the power supply unit. 

Specification: B14L-5105-0100A 



CN33 



CN31 

D 



-4- 



CN32 

Q 



240 



3 

-1 — I 



30 



230 



60 



130 




4^^-!— Air fic 



/I 



f 



Fan 



Figure 1-3-5 Power Supply Unit 



B03P-4740-0111A,..02 



M5 



TRM1 : AC power input and alarm sending. 
TRM2: FG-SG coupling terminal. (Normally open) 
CN31 : Drive unit power feeding connector 

(for cable B660-0625-T327A (Option)) 
CN32: Fan unit power feeding connector 

(for cable B660-0625-T328A/T355A (Option)) 
CN33: Dual channel PCB unit power feeding connector 

(for cable B660-0625-T329A (Option)) 

AC input voltage selection from 100/1 15/1 20V AC to 220/240V AC is switch 
selectable. 

Regardless of AC input voltage, AC output voltage from CN2 (AC fan unit 

11 CO/ 

power supplying connector) is kept 1 15V_^ .q/ AC. 

Therefore when using the optional power supply only the 115V AC fan is re- 
quired. 

1 .3.2.3 Panel Unit 

The panel unit includes function lights which indicate power on, ready, write 
protect, check, and also includes a write protect switch and a check clear switch. 

Figure 1-3-6 shows the mounting dimensions and mounting status of panel unit 
B03B-4590-E501A. 




(Operator panel) 



Figure 1-3-6 Panel Unit 
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Panel unit 
nnounting screws 







Protactitn cover 
(Attachftd to 
the pane unit) 



Mounting-tray 




Figure 1-3-7 Mounting of Panel Unit on Optional Rack Mount Kit 
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1.3.2.4 19" Rack Mount Installation 

A mounting-tray with brackets is available to install two drives, side by side in a 
19" rack, three pitches. It can also accommodate the optional fan units and/or 
power supply units for each of the two drives. 




Mounting tray 
(option) 



Panel unit (option) 



Figure 1-3-8 19" Rack Mount Installation 



The mounting-tray (inner frame) guided by brackets (outer frame) can be drawn 

out forward. (Travel distance is approximately 24"). 

The 19" rack mounting method is illustrated in Figure 1-3-8. And Figure 1-3-9 

shows the appearance when the units are mounted using the mounting-tray and 

brackets. 
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450 ~ 450 mm 




Front Panel: A component of mounting-trav 



Note: Mounting-trav (0001 A) cannot accommodate the drive unit with Panel gnit. In that case, 0002-type 
must be specified. 

Figure 1-3-9 Mounting-Tray and Brackets 
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1.3.2.5 Cables 

The inteface cable (A) may be up to 30 m long (to the final unit in case of daisy 
chain mode). 

The interface cable (B) may be up to 15 m long. 
NOTE: Contact local FA! Sales Office for Cable lengths. 
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How to specify cable lengths 
(For 3.5m: Example 1) 

B660-1065-T008A #L3RE)03 



Cable specification 3.5 x 10^ (mm) 

(For 50cm: Example 2) 

B660-0625-T327A #L50C)R0 

Cable specification 500 x 10" (mm) 

The lengths of cables at Items 7„ 8, 9 and 10 in Table 1-3 1 must also be speci- 
fied. 




PowOi supply 



Unit 



Figure 1-3-11 Power Cable (When A.C. fan or no fan is used) B660-062£ r327A 



Drive Unit 



Fan Unit [ 
(DC Fan) 




Figure 1-3-12 Power Cable (When using D.C. fan option) B660-1995-Td>i1A 
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Figure 1-3-13 Cable B660'0625-T328A, T355A 
(A.C. Fan unit - Power supply unit) 
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IC 




Figure 1-3-14 Cable B660-0625-T329A 

{Dual Channel PCB assy. — Power supply unit) 




D 



n a 

Q D 

a 

D 





Figure 1-3-15 Cable B660-1995-T003A 

{E501 A Panel unit - Drive unit connecting) 

The length of this cable can be specified in 60 mm increments (Minimum length 
is 90 mm.) 

Operator Panel Connection 

The CZFM PCB allows for connection of an optional control panel. At location 
B30 on this PCB, there is a 14 pin DIP socket for the control panel connection. 
Following is pin-out for this DIP socket. 



PIN NUMBER 


SIGNAL MNEMONIC 


DEFINITION 


1 


+5V 


+5 Volt 


2 


*FPTK 


File Protect Switch 


3 


*CKCLR 


Check Clear Switch 


4 


*LRDY 


Ready LED 


5 


OV 


Signal Ground 


6 


*LUSLD 


Unit Selected LED 


7 


OV 


Signal Ground 


8 


OV 


Signal Ground 


9 


*PWRDY 


Power Ready LED 


10 


*LFPT 


File Protect LED 


11 


*LDVCK 


Device Check LED 


12 


OV 


Signal Ground 


13 


OV 


Signal Ground 


14 


+5V 


+5 Volt 



^" Indicates a low active signal 
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1.3.2.6 Dual Channel PCB Assembly 

This unit can be provided witli a dual channel option to ddd the crosscall func- 
tion. Versions are available which permit the mounting !of this option on the 
drive or the power supply. 

Drive's height is: 

• In case of mounting on the unit; 154mm 

• In case of mounting on the power supply; 123 mm 

It is possible to be mounted in the 19-inch rack witf 3-pitch by using the 
optional power supply (B14L-5105-0100A), the mourrting-tray {B21L-1810- 
0001Aor0002A). 

The specifications and the rating of dual channel option are shown in Table 
1-3-3. 

Table 1-3-3 Dual Channel Option 



Specifications 


B03B-4740 E401A 


B03B-4740E40 


Mounting location 


On the power supply 


On the unit; 


Input condition 


+ 5V, 4.5A , 

(Including tlie basic drive) 



Note: The dual channel option is connected with optional power supply by using the connecting cable. 
(See Item 1.3.2.5) 

Dimensions after mounting of Dual channel PCB Assembty are shown in Figure 
1-3-16 (E401A) or Figure 1-3-17 (E402A). 

Back corner of 
interface Cible forming 




Main Line Switch 
Power Supply 
operator panel 



Power Supply 
B14L-5105-0100A 



Note: In case of mounting on the power supply, fix Brackets with screws on tfeo power supply. 



Figure 1-3-16 Dual Channel Option {E;401A) 
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(Unit : mm) 
Note: In case of mounting on the unit, change the usual unit cover to the cover for this option. 



Figure 1-3-17 Dual Channel Option (E402A) 
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Connector location on the PCB are shown in Figure 1-3-18. 
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Figure 1-3-18 Dual Channel PCB Assembly Connector Location 
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vSection 2 
Operation 



2. OPERATION 

2.1 GENERAL DESCRIPTION 

Two M232X Micro disk Drives can be horizontally mounted in a 19 inch rack with 
the optional mounting tray. The M232X may also be built into a system cabinet and 
mounted horizontally, vertically or on-end. 

The CZFM Printed-Circuit-Board Assembly in the M232X Micro bisk Drive is equipped 
with Maintenance Aid LED's and a File Protect switch. 

Powering up/down and the functions of the internal indicators (LED) and switches will 
be described in this section. The functions of the LED's and switches on the optional 
operator panel will also be described. 

2.2 POWERING UP/DOWN 

The M232X Micro Disk Drive is not equipped with a power ON/OFF switch. Powering 
up/down of the M232XK typically performed by powering up/down the system. 
When the disk unit is equipped with an optional power supply, pdwering up/down may 
be performed by turning the power switch ON and OFF at the powor supply. 

2.3 CONTROL AND INDICATORS 
2.3.1 Operator Panel (option) 

The functions of the LED's and switches or optional operatur panel (front panel) 
is described below. 







^ 
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Power 


O 
Ready 














O 
Protect 


O 

Check 


PTCT 












~J 









\ 






DD p 
DD □ 




an p 
D □ 















Fig. 2-3-1 Operator Panel (Optional) 

(1) Power indicator: Red 

This LED lights when the power is turned on. 

(2) Ready indicator: Red 

This LED indicates that the initial seek has performed or indicates the ter- 
mination of a Seek or RTZ operation. 

(3) Check indicator: Red 

This LED indicates any fault condition. 

(4) Protect indicator: Red 

This LED indicates that writing is inhibited. 

(5) Protect (PTCT) switch: White 
This key inhibits the write operation. 

(6) Check clear switch: Gray (flat key) 
This key resets a Device Check status. 
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2.3.2 PCB Assembly 

The unit contains fault display indicators (LED's) as shown in Figure 2-3-2. 
these are location on CZFM PCB. 
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Figure 2-3-2 Fault Display Location on CZFM PCB 
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(1) RDY (Ready) indicator: Green 

This RDY LED indicated that the initial seek has been oerformed or indicates 
the termination of a Seek or RTZ operation. 

(2) FPT (File Protect) indicator: Orange 

This LED indicates that writing is inhibited. 

(3) EMG (Emergency Retract) indicator : Red 

This LED indicates DC Motor Fault (DMFT) or VCM tieat (VCMHT) condi- 
tion. 

DMFT condition This LED is blinks on and off 

VCIVIHT condition This LED is turned on 

(4) STS1 to 4, STTG1 and STTG2 (Status and Status Tag): Red 

The two-bit binary coded Status Tag 1 and 2 LED's hi/e the following con- 
ditions. 



Status 


Status 


Tag 2 


Tagi 











0^1 





1 


1 





1 


1 



Condition 

Not Ready (Under the power-up sequence) 
Not Ready (Power-up Saquence Check) 
Fault 

Seek Error 
Normal Status 



The Status Tag 00 has the highest priority and Status tag 1 1 has the lowest 
priority. 

Status 1, 2 and 4 LED's are defined by the above Statui Tag LED's as shown 
in Table 2-3-1. 



Table 2-3-1 F 


=ault Indicator 












Status 


Status Tag 


Status Bit 


Code 
(Hex) 


Fault or Normal ftatus 


2 


1 


4 


2 


1 


Designation 


Ccinilition 


Not Ready 

















00 


State 


Power-on Reset Sequj nee. 








1 


01 


State 1 


+24V Supply Sequenji:. 





1 


1 


03 


State 3 


Auto-lock Release Setuence. 





1 





02 


State 2 


DC Motor Accelerateijequence. 


1 


1 




1 


06 
07 


State 6 


Accelerate Complete J;equence, 


1 


1 


State 7 


Initial Seek Sequences, 


1 





1 


05 


State 5 


Ready state but this Sate is not indicated. 


Not Ready 
/Powerup \ 
Sequence 1 
\Chi!ck / 







It 

1 








1 


OX 


State 1 


Indicates the conditio to power up is not 
correct. 





1 


1 


OX 


State 3 


Indicates the actuator lock is not released. 





1 





OX 


State 2 


Indicates the rotationlii speed is not to 94% 
(nominal) within the specified time. 


1 


1 





OX 


State 6 


Indicates the accelertim mode is not terminated 
within the specified tine. 


1 


1 


1 


OX 


State 7 


Indicates the intial seeh is not terminated within 
the specified time or B terminated incompletely. 


1 





1 


OX 


State 5 


Indicates an abnormal current flows to winding 
of VCIVI or DC motor; 
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Table 2-3-1 Fault Indicator (Continued) 



Status 


Status Tag 


Status Bit 


Code 
(Hex) 


Fault or Normal Status 


2 


1 


4 


2 


1 


Designation 


Condition 


Fault 





1 








1 


09 


Control 
Check 1 


Indicates a read/write command is issued during 
a busy condition. 





1 





OA 


Control 
Check 2 


Indicates a write command is issued during a 
fault/check condition. 





1 


1 


OB 


Write 
off-track 


Indicates an off -track condition occurs during 
write operation. 


1 








OC 


Write 
Unsafe 


Indicates a write operation cannot be performed 
due to a write circuit fault. 


1 





1 


OD 


Write 
Protected 


Indicates a write command is issued during 
File-protected status. 


1 


1 





OE 


Read /Write 
Multi 


Indicates multiple heads are selected during a 
read or write operation. 


1 


1 


1 


OF 


Emergency 


Indicates over-load current flows on VCM or 
DC Motor. 


Seek 
Error 


1 











1 


11 


RTZ 
Time-out 


Indicates an RTZ operation is not terminated 
within the specified time. 





1 





12 


Seek 
Time-out 


Indicates a Seek operation is not terminated 
within the specified time. 





1 


1 


13 


Over-shoot 


Indicates the head Over-shoots the target 
cylinder during settling time, or the head moves 
out during track following sequence in linear 
mode. 


1 








14 


Seek Guard 
Band 


Indicates the guard band is detected during 
seek operation. 


1 





1 


15 


Linear Mode 
Guard Band 


Indicates the guard band is detected during 
linear mode. 


1 


1 





16 


RTZ Outer 
Guard Band 


Indicates the outer guard band is detected 
during RTZ operation. 


1 


1 


1 


17 


Illegal 

Cylinder 


Indicates an illegal cylinder address (> 822) 
is issued by the controller. 


Normal 
Status 


1 


1 








1 


19 


Selected 


Indicates the drive Is selected by the controller. 





1 





1A 


Tag 4/5 

Enabled 


Indicates the optional tag 4/5 function is 
enabled by the key on the drive. 


1 








1C 


Hard Sector 
Mode 


Indicates the sector mode is set to Hard Sector 
by the key on the drive. 
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2.4 Dual Channel PCB Assembly (Option) 

Dual channel PCB assembly is shown in F=igure 2-4-1. 
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Figure 2-4-1 Dual Channel PCB Assembly 

(1) CHASLD LED (green) 

Indicates that this unit is Selected by the Channel-A controller 

(2) CHARSV LED (orange) 

Indicates that this unit is Reserved by the Channel-A controll® . 

(3) CHBSLD LED (green) 

Indicates that this unit is Selected by the Channel-B controller. 

(4) CHBRSV LED (orange) 

Indicates that this unit is Reserved by the Channel-B controllei. 
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(5) CH-A Switch 
DIS (Disable A): 

NORM (Normal A): 

(6) CH-B Switch 
DIS (Disable B): 

NORM (Normal B): 

(7) RLTM Switch 
RLTMON: 



RLTM OFF: 



Disconnects the unit from the Channel-A controller and dis- 
ables it from sending and recieving all interface signals. 
Connects the unit to the Channel-A controller and enables it 
to send and receive interface signals. 

Disconnects the unit from the Channel-B controller and dis- 
ables it from sending and receiving all interface signals. 
Connects the unit to the Channel-B controller and enables it to 
send and receive interface signals. 

When in "Release Timer On", Reserved and Priority Select are 

released 500 ms (nominal) after the unit is deselected. 

Note: Reserved and Priority Select can also be released by 

the Release Command (TAG 3, BUS 9). 
When in "Release Timer Off", the Reserved condition is 
released from the controller by the Release Command (TAG 3, 
BUS 9). 
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2.5 POWER SUPPLY 

2.!*.1 General 

This manual describes the installation, operation and maintenance of the optional 
Power Supply. The power supply is designed to provide the power required by 
the Model M231 XK/M232XK Microdisk Drives. Circuit configur^ion and component 
values were selected to accomodate the dynamic load presented by these drives. 
Adequate derating of components and quality workmanship have been used 
throughout the design and manufacture of this power supply to gain maximum 
reliability and operating life. Reliability and long life are also fissured through the 
use of an internal cooling fan. 

The power supply operates from a primary power source of 1Q0V AC at 50/60 Hz, 
115V AC at 60Hz, 120V AC at 60 Hz, 220V AC at 50 Hz, and 240V AC at 50 Hz. 
Line voltage and frequency variations of ^^2% respectively, can be tolerated without 
degradation of power supply performance. 

All output voltages are available on the back of the power supply at connectors 
CN31 , CN32 and CN33 as described in Table 3.1. 

Combined static and dynamic output voltage variation on all regulated outputs does 
not exceed ± 5% under worst case conditions of temperature, inp|it voltage, frequency 
and load. The AC input line is protected by a circuit breaker (NFB1). 

The +5V DC circuit has an over-voltage protection feature which operates if the 
output voltage exceeds 25% of nominal. The + 5V, + 24V and — H 2V DC circuits have 
over current protection which will reduce the output voltages. The 115V AC circuit 
for the power supply and disk drive fan is protected by a 250V AC, 1.25A Fuse. 
Alarm circuits are provided to indicate power supply or device malfunction. These 
alarm circuits are described in Sections 2.3, 2.4, 4.6 and 4.7. 
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2.5.2 Power Supply Specifications 

Table 1.1 shows the specifications for the Power Supply. The specifications are for 
operation at rated load unless otherwise indicated. 



Table 2.5.1 Power Supply Specifications 



Parameter 



Specifications 



Input Voltage 



Input Current 



Rated Output 
Current 



100VACl]°5 
120V AC +:]°o'^° 
240V AC ^\^°i° 

1 €- /O 



50/60 Hz "^1°^ , 1 1 5V AC _^] ^°^° 



60 Hz 



+ 2% 
—4% 



60 Hz 



50 Hz 



+ 2% 
—4% ' 

+ 2% 
—4% ' 



220VAC^]°°^° 



50 HZ -2% 



3.5A (100V AC), 3.3A (1 15V AC) 

3.2A(120VAC), 1.8A(220VAC) 

1.7A(240VAC) 

+ 5VDC±5%, 4.8A 

+ 24V DC ±10% (when +5V DC is nominal), 4.2A 

—12V DC ±5% (when +5V DC is nominal), 4.0A 





115VAC_;^J5°^° 0.3A 


Output: 




Nominal Output/ 


+ 5V DC/Adj ±10% (When the Input Voltage is more than 95V) 


Adjustment Range 


+ 24 Unregulated or 




—12V Unregulated 


Ripple Voltage 


+ 5V 50mV P-P 




+ 24V Unregulated 1.8V P-P, or 




—12V Unregulated 400mV P-P 


Peak Current 


-^5VDC 4.8A 




—24V DC 7.7A 




—12V DC 4A 


Protection: 




AC Input Lines 


7.5A Circuit Breaker 


DC Output Lines 


-I-5V, +24V, — 12V Over-current protection circuit 


AC Output Lines 


115V 1.25A Fuse 


Environment: 




Operating Ambient 


°C to 50 "C 


Relative Humidity 


20% to 85% (Operating) 




8% to 90% (Storage) 


Physical: 




Height 


96 mm 


Width 


215 mm 


Depth 


240 mm 


Weight 


5.5 Kg 
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2.5.3 Outer View 

The outer view of this power supply unit is shown in Figure 2.5.1 








0W ' 




Figure 2.5.1 Outer View 
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1.5A OPERATION 

2.5.4.1 General 

The switches, alarm lamp, and the device alarm lamp of the power supply unit 
are described in this section. 

2.5.4.2 Main Line Switch (NFB1) 

This switch controls application of AC power to the power supply unit. It also serves 
as the AC input circuit breaker and is located at the front of the power supply. 

2.5.4.3 Power Alarm Lamp 

Power Alarm Lamp indicates one of the following power malfunctions has occured 
on the power supply unit. 

(a) +5V DC; Over-current, High-voltage and Low-voltage, No voltage. 

(b) -1 2V DC; Over-current and Low voltage. 

(c) +24V; Over-current and Low-voltage. 

(d) AC input; Over-current and Circuit Protector. 

(e) AC output; Fuse blown. 

2.5.4.4 Device Alarm Lamp 

Device Alarm Lamp indicates that the Thermal-switch on the M2311/12 fan has 
closed due to over-heating. The Device Alarm circuitry shuts off the DC voltage 
to the disk drive to prevent possible damage. 
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Section 3 
Installation 



3. INSTALLATION 

3.1 GENERAL DESCRIPTION 

This section describes unpacking, installation, and cabling of the M232XK when shipped 
separately, and shipping precautions when the unit is delivered as a jystem. 

3.2 UNPACKING 

The M232XK is wrapped in a polyethylene bag, surrounded by cLB^hions, and packed in 
a carton. An exterior view of the carton is shown in Figure. 3-2-1 . 

(1) Store and open the carton on a flat surface. Ensure that the top of the box, in- 
dicated by a "This Side Up" signs, is oriented correctly, and take out options. 

Note: Don't store the disk drive in the upside-down position. 

(2) Take out the top cushion. 

(3) Pull the M232XK out of the box by grasping its base. 

Move the unit slowly and carefully, to prevent unnecessary shock. 

(4) Store packing material for possible future use. 

Note: When the difference in the storage (or shipping) environnnent and the un- 
packing environment exceeds 20°C (36°F), the carton should be allowed to 
stand at the unpacking site for more than 3 hours prior to unpacking to avoid 
condensation. 

Caution: To avoid handling damage due to shock when unpacking, don't place the M232XK 
directly on a bare floor. Place it on a suitable cushioning material. 



3.3 VISUAL INSPECTION 

After unpacking, check the following. 

(1 ) There should be no cracks, rust or other damage that mars appearance and integrity. 

(2) All parts should be firmly fixed, there should be no loose screws., etc. 

(3) The attachments and options should be as ordered. 

3.4 INSTALLATION 

This unit may be mounted in a 19-inch rack or built into a system cabinet. 
If mounting the M232XK in a standard 19-inch rack, the mounting tray and its brackets 
are provided (as options). When the M232XK is built into a system cabinet, it can be 
mounted horizontally, vertically or on-end. (Refer to Figure 3-4-1 .) 

3.4.1 Mounting Dimensions 

Figure 3-4-2 shows the M232XK dimensions and the structure of its frame. 
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Space for Options and/or Accessaries 
(Except B-Cable) 



(In Case Fan Unit 
Is Attached) 



M2321 K/fV12322K 



Desiccant 




Cuslnion 



Figure 3-2-1 External View of Carton 
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Printed Circuit Boards 



(Up) 




(Downl 
(a) HORIZONTAL MOUNTING 



DD 



(Up) 



16600 



D 



3 



(Down) 

(b) VERTICAL MOUNTING 



NOTE: 

This drive maybe mounted In the following orientations only: 

1. Horizontally (a) - PCA boards up. 

Key 8 of SW1 in the 'OFF' position 

2. Vertically (bl — On the left side of the unit as viewed from 

the fan end of the drive. Key 8 of SW1 in 
the 'OFF' position. 

3. ON-END (c) — The front of the drive down and the fan 

(TVOIVI) end up. Key 8 of SW1 in the 
'ON' position. 

Any position other than these is not acceptable and may cause unreliable 
drive operation. 

Figure 3-4-1 Mounting direction 



Fan End 
(Up) 



I'll 



Intat face Connectors 
(Down) 

(c) ONfiND MOUNTING 
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216 



Rubber shock-isolator 

(M4 P0.7 screw hole for fitting) 




WZ77//777Z 
Sections enclosed in // refer 

to the dimensions of the setting frame which 
can be adapted to width 210mm (Setting pitch). 



(Dimensions are in millimeters) 
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Figure 3-4-2 Mounting Dimensions of the Unit 
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3.4.2 Service Area 

Maintenance, securing for transportation, cable connection, are accessed as shown 
below. 

When determining the service area and where to install the; locker, make sure that 
there is enough room for maintenance work. 



CZFM (Controller F) 
CZGM (Controller G) 



TVQM 
(Power 
Amp.Q) 




P side: 
Q side: 



R side: 



Maintenance operation on PCB (CZFM, CZGM) 

Maintenance operation on PCB (TVOM) 

Cable connections 

Securing the unit, (Refer to 3.4.4) 

Securing the unit. (Refer to 3.4.4) 

Operating the panel unit (Optional) 



Figure 3-4-3 Maintenance Access on the Unit 
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3.4.3 Securing the Unit 

When installing the unit, it is important that suitable clearance be nnaintained between 
the drive and any other hard parts such as mounting plate even during extreme 
excursions of the shock isolators, operating as well as non-operating (both storage and 
shipping). 

For this purpose, the unit is provided with screw holes on Q side and S side 
(refer to Figure 3-4-3). 

The holes are used to secure the unit to the mounting frame during shipment. Exam- 
ples of securing the unit are shown in Figure 3-4-4 and Figure 3-4-5. 




Screw (M4) 

for Rubber Mounts 



— Elastic Material such 
as Rubber 



Mounting frame 



M4 Screw (x 4) to be used 
when transporting 



Figure 3-4-4 Securing the Unit (Example II 
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Rubber shock isolator 



Drive unit 



'~- Mounting frame 



> 



/ 



J \ 



}- 




Elastic material 
such as Proof Rubber 



2.5 mm* 



* Maintain this gap so there Is no contact with tha drive unit in case of shock or vibr.ition. 



Figure 3-4-5 Securing the Unit (Example 2) 
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A more effective use of these holes is to attach some elastic materials as stoppers. 
The stopper acts as a shocl< absorber, keeping a suitable clearance. The stopper 
protects not only the device but also rubber shockisolators from damage. Figure 
3-4-6 shows recommended form of the stopper. This stopper is effective when 
operating as well as non-operating, and it is unnecessary to remove after shipping. 

The screw hole dimensions on the unit are shown in Figure 3-4-7. 



Steel Bushing 




Figure 3-4-6 Form of the Stopper 
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(1) R side 



E± 



J^ 



S 



V O 



s> 



iEE 



Ll 



n 



® 



Manufacturing label 



J0 0_ 



Revision label 



® 



180 



}-- 



M-M4P0.7 



(2) Qside 



^]t 



s 



! TVQM PCA (Power amp.) 



180 



(31 Q side 

(with Fan Unit) 

Pitch 

AB: 380mm 



■^ 



A-C: 415mm / 



<-. 



^^ 



® 



® 



188 



Figure 3-4-7 Dimensions of the Screw Holes 

B03P-4740 0111A...02 



}- 



2-M4 PO. 7 







""IS 



® 



^ 



r 



2-M4 PO. 7 



3-9 



3.4.4 Cooling* 

This unit requires some means of cooling, since there is no internal blower motor. 

Figure 3-4-8 shows the recommended air flow posture. 



CZFM PCB 

CZGM PCB 




TVQM PCB 



VCM 



SP. DC Motor 



Figure 3-4-8 Recommended Air Flow Posture 

* For this purpose, an optional fan unit is available. This fan unit will remove 
the generated heat most effectively. (Refer to 1.3.2.1) 

The cooling condition can be confirmed by taking the surface temperature of 
some ICs and heat sinks. 

The following ICs surface temperature must be kept under the temperature listed 
on the Table 3-4-1 . 

Table 3-4-1 Thermal Check Points 



Part No. 


On Board 


Maximum surface 
Temperature (Tc) 


Q20 


CZFM PCB 


85° C 


Q17 


■■ 


85° C 


Q38 


CZGM PCB 


85°C 


Q35 


" 


85° C 


OS 


TVQM PCB 


80° C 


Aluminum base 


DE 


65° C 


(Bottom side) 







* Random seeking 

♦ Even at max. environment temperature (40°C) 

Note: Please refer to section 10 for check point location. 

Figure 3-4-9 shows some examples of cooling installation. 
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(a) Using optional fan unit 



Drive 



Drive 



Duct 



Cabinet 



(Rear Side) 



Wanned air must be exhausted 
dirl'iitiv out of the cabinet. 



(b) Without optional fan unit 

We recommend that the installation frame is shaped ike a duct and the 
cooling air flow path as follows: 




Duct shaped frame 



* Air flow rate of more than ImVmin through the duct must be maintained. 

Figure 3-4-9 Examples of Installation Cooling 
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3.5 MOUNTING OF OPTIONS 

3.5.1 Mounting the fan unit 

The optional fan unit can be mounted or replaced in the field. See Subsection 
1.3.2.1 for the specifications, shape, and connector pin assignments of the fan 
unit. The mounting procedures of an optional fan are as follows: 

(1) Remove the protection cover of the power amplifier PC board (TVQM) at 
the rear of the equipment. (The screws are used to attach the fan. The cover 
is not used when the fan unit is used.) 

(2) Mount the fan unit and attach it with the screws from the protection cover. 

(3) Place the interface cables at the top of the fan unit. 

(4) Connect the power supply cable to the fan unit. Refer to Figure 3-5-1 . 
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Protective cover 

(not necessary when using 

the optional fan unit). 



IVIZJZAK 



Figure 3-5-1 Mounting the Fan Unit 



3.5.2 Mounting the Panel Unit 

Figure 3-5-2 shows panel unit mounting diagrams. 




^ 



Bending (with forming pad) 




Panel unit 



Note: To prevent the connection cable from slackening under the panel unit or on the equipment top (PC board), 
loop the cable at the rear of the panel unit as shown in the figure above. 

Figure 3-5-2 Mounting ttie Panel Unit 
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3.5.3 Installation Mounting Tray 

Two disk drive units can be installed side by side, in 3 pitcHes (131mm) of height, 
in a 19-inch rack using the optional mounting tray as shown in Figure 3-5-3. 



M232XK 

(Two side by side) 




Mounting Tray 
(optional) 

Panel unit 
(Optional) 

Note: Refer to Section 1-3-2-4. 

Figure 3-5-3 Installation in the 19-inch Rack 

3.5.3.1 Installation Mounting Tray in the IQ-inch Rack 

First, mount the bracket assembly on the 19 inch rack as follows. The bracket 
assembly consists of a pair of right and left slide guides (outer rails). 

(1) Loosen 3 screws which hold the bracket in the back, to that it moves back 
and forth. (See Figure 3-5-4.) 

The installation frame can be mounted in the 19 inch rack with a depth of 
mounting pitch ranging from 531 mm to 777 mm by adjusting the brackets. 
When mounting the installation frame in the rack with a depth of 622 mm to 
777 mm, secure the brackets as shown in Figure 3-5-4 (i). 
For racks other than the above, secure the brakets as sfrown in Figure 3-5-4, 
(b). The brackets are symmetrical, so a pair can be used for either (a) or (b)! 

(2) Remove tapped plates and hold them on the 19-inch nick post as shown in 
Figure 3-5-5, (a). 

(3) Install left and right outer rails (bracket assembly) In the 19-inch rack. 
Tighten the bracket mounting screws after adjusting bracket location to fit it 
to the depth of the mounting pitch. (See Figure 3-5-5, ( >).) 
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(4) Mount the outer rails using tapped plates with the bracket U-slots (in the 
back and front) pressed against the tapped plate fixing screws. (See Figure 
3-5-5, (c).) 



Bracket 



Three bracket 
mounting screws 




-] 



622 to 777 







Bracket 



Unit: mm 



Note: The above figure ((a) and (b)) shows only the right slide guide (see from the front). The brackets in 
(a) and (b) are symmetrical to each other. 

Figure 3-5-4 Bracket Assembly 
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IP" 



m 



(a) 



Post 
(19-inch rack) 



Tapped plate 




Bracket (in o oper 
(location) 



Bracket 
mounting scew 




Tighten the tapp'Kl plate 
fixing screws with the 
bracket U-slots [irassed 
against the screvus. 



(c) 
Figure 3-5-5 Bracket Assembly Mounting on the 19-inch Rack 
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(5) Insert the mounting tray (inner rail) and check its movement, if it does 
not slide freely, loosen the tapped plate holding screws and adjust outer rail 
locations for their relative width. 

Confirm that the inner rail stops against the stopper when it is pulled out. 
(The installation frame can be pulled out approximately 595 mm.) 

(6) Insert the mounting tray and fix it to the outer rails at the front left and 
right. (See Figure 3-5-6). 

(7) Mount the front panel. 



Fixing screw 



Front panel is not 
shown 




Bracket assembly 
(Outer rail) 



Figure 3-5-6 Mounting Tray to the Outer Rails 

3.5.3.2 Each Unit Installation on the Mounting Tray 

(1) Fan unit installation 

Disk drive units installed on the Mounting Tray must have a fan unit. Refer 
to Section 3.5.1. 

(2) Disk drive unit (with fan) installation 

(A) Mount the rubber stoppers, attached to the Mounting Tray, using taps 
in the front and back of the drive unit as shown in Figure 3-5-7. 
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Rubber Stopper 



Qt^mS^3 



Scrsiw Spacer 





-ront of The Drive Unit, Nameplatt Side 



Rubber Stopper 
/ 



Attached to the 
installation drive 






\ 


/' 


r 



(Rear of The Drive 
Unit. Fan Unit Side) ~"\ 



Rubber J topper 



Figure 3-5-7 Rubber Stopper Mounting 



(B) Attach the mounting brackets using taps (M4) tor shock absorbing 
mounts after setting the mounting brackets to disk drive unit location. 
Note that the front and back brackets are different, fiefer to Figure 3-5-8. 

(C) Remove the stopper supports from the Mounting Ti-.iy. (4 per installation 
frame (See Figure 3-5-9.)) 

(D) Set the disk drive on the Mounting Tray. The disk drive unit can tem- 
porarily ride on the front and back beams of the installation frame (inner 
rail) without manual support using the mounting briickets and 4 cushion 
supports in the front and back. (See Figure 3-5-10.) Therefore, even one 
person can install the drive unit in the Mounting * ray either removed 
or in the rack (pulled-out). 

In this state, attach each shock absorbing mount (; or the inside shock 
absorbing mount section, attach the mounting brackets to the inside 
shock absorbers first). See Figure 3-5-10. 
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Mounting 
bracket ~~""^--J7 




ing bracket 



The figure below sliows 
mounting of the bracl<ets 
shown have in black. 




Flat head screw 
(attached) 



Shock absorbing 
mount 



Mounting bracket 




Mounting bracket 



(a) Mounting in the front of the 
drive unit 



(b) IVIounting in the back of the 
drive unit 



Figure 3-5-8 Bracket Mounting 
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Stopper support 



w 
o 

OJ 
■D 

1 

*> 
o 



o 

> 



Stopper (fixed to 
the drive unit) 



IVlounting bracket screws 



The Stopper cylindrical ) TT) 
section rides on here. ^^ 

(In temporary 
setting state) 




Adjust the stopper support 
location until uniform clearance 
is obtained. 



Front panel 
mounting taps 
at left and 
right) 



The figure shows the right drive unit (seen from the front). The stopper supports of the left drive unit and the back (fan side) are the same. 
Figure 3-5-9 Stopper Support 






Attach the 
mounting bracket 




Mounting the 
front panel 



I I 



Attach the 
mounting bracl<ets 



-■ =0 




Figure 3-5-10 Mounting the Unit 
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(E) Mount the Stopper supports that were removed !n procedure (C), so that 
clearances around the stopper including those in its front and back are 
1.5 mm. See Figure 3-5-9. 

(F) If the panel unit is required, mount it. See Item 13). 

(G) Mount the front panel. 
(3) Mounting the panel unit 

The panel unit (optional) is mounted as shown in S'-ction 3.5.2. When the 
panel unit is used in the Mounting Tray, mount it-as shown in the follow- 
ing figure. 

When the panel unit is mounted, use the Mounting Tray (B030-1810-0001 A) 
as the inner rail. (Refer to Section 1 .3.2.4.) This type of Mounting Tray has 
a blank panel on one side, When installing 2 drive sjnits, this blank panel is 
not used. When installing 1 drive unit, mount this blank panel in the unused 
window. 

Notes: 1. The protection cover on the installation frame edge protects 
cables from damage. Mount it together with the panel unit as 
shown in the following figure. 
2. For cable forming, see Figure 3-5-2. 

Prota lion cover 
(Atta hed to 
the p inel unit) 

Panel unit 

mounting screws 




Panel unit 



Figure 3-5-11 Mounting the Panel Unit 
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Power supply unit mounting screw 
• (Attached to the power supply unit) 



Output 

connector side 
(Cooling fan) 



3j 



m 







t=^ 



m 



\. fei 



operation and 
maintenance 
panel side 




Power 
supply unit 



Mounting Tray 
(Inner rail) 



Note: Refer to Section 1 .3.2.5 for optimum cable lengths when the optional power supply unit 
is installed. 

Figure 3-5-12 Power Supply Unit Installation 

(4) Dual channel option installation 

The dual channel option can be mounted on the power supply unit. (Tap 
locations for mounting are shown in Figure 1-3-5.) 

(A) Mount the bracket (2a) on the rail (la) using screws SBD M3x5. The 
left and right brackets and rails are symmetrically mounted. 

(B) Mount the spring (3a) on the rail (la) using screws SBD M2x5. The left 
and right brackets and rails are symmetrically mounted. 

(C) Mount the rails (la) on the power supply unit using screws SSA M4x8. 

(D) Mount the guide (4a) at the back (operating section) of the power supply 
unit using screws SBD M4x8. 



3-24 



B03P-4740-0111A...02C 



Bra kst (2a) 



Guide (4a) 




Figure 3-5-13 Dual Channel Option installation 1 

(E) Mount the dual channel PC board on the frame (6a) using screws SBD 
M3x5. (See Figure 3-5-14.) 




Frame (6a) 



Figure 3-5-14 Dual Channel Option Installation 2 
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(F) Pressing PC board unit (PC board and frame assembly) (12a) downward, 
insert it until the springs deflect slightly. The PC board unit frame is 
automatically latched at lugs of the brackets (2a) and locked. (See 
Figure 3-5-15.) 




Spring 
(3a) 



I (la) 



Figure 3-5-15 Dual Channel Frame Mount 

(G) Connect CN25 on the PC board and CN33 on the power supply unit 
with the connection cable (B660-0625-T329A). (See Figure 3-5-16.) 

(H) Connect interface cables (8a and 9a) between the drive unit (CZFM) and 
the dual channel PC board. 

(I) Connect the A-channel cable B to the PC board, and pull the cable out 
behind the power supply unit. 

(J) Remove the dual channel PC board from the rails and connect the 
A-channel cable A to the drive unit (CZFM), and pull the cable out 
under the dual channel PC board and behind the power supply unit. 

(K) Connect B-channel cables A and B to the back of the PC board (CN21 
and CN22) and pull them out behind the power supply unit. 



CZFM 



a 



a 



tt 
n 



(8a) 



13 



(9a) 



L^ 



(9a) 



I^ 



Power supply unit 



Dual channel PC board 



a 




D 



Xli 



CM 

z 
u 



r^ 



L? 



A-channel 
cable B 



A-channel 
cable A 



Figure 3-5-16 Dual Channel Cabling 
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(L) Attach the cover (11a) on the frame (6a) using screws SBD M3x5. 




Figure 3-5-17 Dual Channel Top Cover Fixing 

(M) Form the A- and B-channel interface cables along tfie guide (4a) and hold 
them with the cable retainer (13a). 



A-channel cable A> 



u 



3l 




Guide (4a) 



B-channel 
cable B 



A-channel 
cable B 

Cable retainer 
(13a) 



B-channel cable A - 



Figure 3-5-18 Dual Channel Interface Cables Holding 

* Part number of the dual channel option is B03B-474() E401 A. 
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3.5.4 Mounting the Dual Channel Option 

The procedure for mounting the dual channel option on the power supply (pro- 
cedure B03B-4740-E401A) was previously described in Subsection 3.5.3.2. This 
section describes the procedure for mounting the option on the drive unit 
(procedure B03B-4740-E402A). 

(1 ) Mount the dual channel PCB on frame as shown in Figure 3-5-14. 

(2) Connect the drive unit (CZFM) to the PC board via the cable as shown in 
Figure 3-5-16. 

(3) Insert cover between frame and the equipment from the front of the equip- 
ment, and fix cover. 

(4) Fix the frame with PCB with two screws (SBD M3 x 5). 

(5) Connect A-channel cable B (CN23). 

(6) Attach cover 3b in the frame and fix with screw (SBD M4 x 6). 

(7) Connect all other interface cable to channels A and B. 

(8) When mounting the optional fan unit to the drive unit, fix the interface cable 
with the attached cable clamp. 
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Cover (3b) 




Figure 3-5-19 Mounting the Dual Channel Option 
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3.5.5 INSTALLATION OF THE POWER SUPPLY 

3.1 Unpacking 

Use normal care when opening the reusable shipping container for the Power Supply. 
After unpacking the unit, visually inspect it as follows: 

(a) Check for scratches, rust and soiling. 

(b) Check for loose or missing parts and screws. 

3.2 Mounting 

Do not insert mounting screws more than 6 mm into the Power Supply. 

CAUTION: 

Longer screws could cause an electrical short in the Power Supply. 

3.3 Input AC 

The Power Supply can be selected to operate from one of two input groups, 1 0OV 
AC at 50/60 Hz, 1 15V AC at 60 Hz, 120V AC at 60 Hz or 220V AC at 50 Hz, 240V 
AC at 50 Hz, by changing the Voltage Select switch, SW1. Input-voltage is provided 
between TRM1-1 to 2 at the front of the Power Supply. TRM1 Pin 3 is provided 
for frame ground (FG). 

3.4 Output Voltages 

All output voltages are provided on connectors CN31, CN32 and CN33 at the back 
of the Power Supply. The connectors are clearly marked by numbers. (Figure 3.1) 
The connection diagram is shown in Table 3.1 . 
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Figure 3.5.20 Power Supply Front and Rear View 
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Table 3.5.1 Power Supply Connection Diagram 



Connector 


No. 


Voltage 


CN31 


1 


OV 




2 


OV 




3 


-12V 




4 


-12V 




5 


OV 




6 


OV 




7 


+5V 




8 


+5V 




9 


OV 




10 


OV 




11 


+24V 




12 


+24V 


CN32 


1 


115V AC 




2 


115V AC 




3 


FG 




4 


NC 




5 


ALM (Receive) 




6 




CN33 


1 


+5V 


* 


2 


OV 




3 


-12V 




4 






5 


OV 



•Used For Dual Port Only 
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3.6 CABLING 

3.6.1 Connectors On Unit Side 

Figure 3-6-1 shows the mounting positions of the interface connectors on the 
drive side. 



Interface cable A {60P] 




(Rear of drive) 



CN9 / 

CN10 



Figure 3-6-1 Mounting Positions of Connectors 

Cables include an interface (A) cable SOP, an interface (B) cable 26P, and a power 
cable. 

Refer to Section 3.6.2 for additional information on the power cable. 

3.6.2 Power Cable Connection 

The M232XK uses only DC power. Connector specification for the unit, recom- 
mended specifications for the cable, and pin assignment and voltaqes follows. 

(1) Specification on the unit side 

Header C63L-0820-0008 (2420-07A-G manufactured by Molex Japan Co., 
Ltd.) 

(7P) X 2 pieces 

(2) Recommended specifications on the cable side 

• Housing C63L-0820-0007 (2139-7 manufactured by Molex Japan Co., Ltd.) 

(7P) X 2 pieces 

• Contact C63L-0820-0002 (2478-GL manufactured by Molex Japan Co., 
Ltd.) 

(12 pieces) 

• Key C63L-0820-0001 (2560-1 manufactured by Molex Japun Co., Ltd.) 
(2 pieces) 
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(3) Pin assignment and voltages 
Refer to Figure 3-6-2. 




ToCNIO 




(CN10) 




1 OV 


(-12 V RTN) 


2 (Key) 




3 OV 


(-12VRTNI 


4 -12 V 




5 -12V 




6 OV 


(+5VRTN) 


7 OV 


(+5VRTN) 



ToCN9 



(CN9» 
1 +5V 



2 
3 
4 
5 
6 
7 



+ 5V 
OV 
OV 
+ 24 V 
(Key) 
+ 24 V 



(+24 V RTN) 
(+24 V RTN) 



Note: 1 Use AWG18 as the cable material. 

2 The cable length must be less than 1 .5m. 

3 All "OV" must be connected together at power supply outputs. 

Figure 3-6-2 Pin Assignment and Voltages 

If the power supply (option: B14L-51 05-01 OOA) is used, the following power 
cable is provided, (refer to Figure 3-6-3) 

Specification: B660-0625-T327A or 

B660-1995-T041A (with DC Fan Unit) 

Specify the length of the power cable as follows [for 50 cm (example)] : 



B660-0625-T327A 
Cable specification 



#L500R0 

500 X 10" (mm) 





Power supply . 



Unit 



Figure 3-6-3 Power Cable (Specification: B660-0625-T327A) 

Note; To ease the installation of the DC. Power Cable at CN9 and CN10; loosen the two CZFM hold- 
down screws (screws 'B' in figure 6-5-3). 
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3.6.3 Interface Cabling 

Interface cables include cable (A) (60P) for control signals and dible (B) (26P) for 

data signals. 

(1) Cabling 

Cables are connected with the system in the star (radial) rrtode or the daisy- 
chain mode, as shown in Figure 3-6-4. For the star mode, tJie line terminator 
for cable (A) is necessary for every device. For the daisy chain mode only 
the last device requires a line terminator. 

The unit side of cables (A) and (B) use right angled connectiDrs which have no 
malinsertion preventive keys. Insert the cable to match thi triangular marks 
on the connectors, (at the number one) shown in Figure 3-6-5. Then lock 
them from both sides with the locking lever. 

If an optional fan unit is used, fix cables (A) and (B) at tht' upper section of 
the fan unit, (as shown in Figure 3-5-18) using the fan cover/jtrain relief. 



AO 


Control unit 1 
BO A1 81 A2 


B2 A7 \ 7 
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B 




A 




B 




A 




B 
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MDD 
#0 
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y///// 
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V//T^ 






MDD 
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VID[ 
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v////, 




V///A 
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terminator 
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\ dual channel 
option only 



a) Star-chain cabling 
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b) Daisy-chain cabling 

Figure 3-6-4 System Interface Cabling 



Line 
terminator 



Used for 
> dual channel 
option only 




Figure 3-6-5 Interface Cabling 
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(2) Cable Termination 

In the daisy-chain configuration, (A) cable signals must be terminated at the 
last disk drive with four IC module-resistors packs as showri in Figure 3-6-6. 
The four IC module resistors packs are installed in all disk; drives; therefore 
they must be removed from the disk drives on which the Wpe termination is 
unnecessary. 



[E 

[io 

Ei 



56 ohms 
^VW-| 



— VW-' — AAV- 
—WW^ — 'WV- 



14 

m 

16 



-AAAr-i-JWV- 
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I] 






i-A^V 



-TV 



11] 

3 








CZFM PCB Assembly 



D 






C 


-j'Ni 




B 


^ysj> 




A 


^L« 



t Nl 



S=A 



Figure 3-6-6 Cable Termination 

3.6.4 System Grounding 

(1) This drive unit is uniformly grounded at the signal ground (SG) connector. 
If FG and SG connection is required on the system, use the SG tap at the 
back of the unit, shown in Figure 3-6-7. 

The optional AC fan unit (B03B-4740-E002A, -E003A) is grounded at the FG 
(Frame ground) connector, the SG (Signal ground) is sepanited from the FG 
(Frame ground) with insulating bushings. 

A grounding cable may be connected as shown in Figure 3-6|3, if it is required. 

(2) The FG and SG terminals are provided with the optional F«)wer supply unit. 
Connecting or disconnecting FG and SG on the power supply unit can be 
performed according to system power distribution and syst^n ground require- 
ments. 
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SG terminal (M4 P0.7) 



(Top view of rear side 




Figure 3-6-7 SG Terminal 
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SG term inn I 




F :-\ unit 



Drive unit 

Figure 3-6-8 FG/SG Connection 
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3.7 MODE SELECT SETTING 

When the IV1232X Micro Disk Drive is installed in the system, the cusiomer must set 
switch 1 through 3 according to system requirements; these switches cietermine. Disk 
Logical Unit Number, Sector Mode, Tag 4/5 Enable, File Protect and Sector Counting, 
Switch 1 through Switch 3 are located on the CZFM PCB Assembly, as thown in Figure 
3-7-1. 
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SW2 




SW3 



SW1 to 3 



ir^ 


■ 


61 ■ 


5 1 — 


■ 




4 1 — 


■ 




:'j| ■ 


2i 


■ 




1 1_ 


■ 




OFF 



D 



^ 



SW1 



(Top View) 



3 



Figure 3-7-1 Mode Select Switch Location 

3.7.1 Disk Addressing 

Disk Logical Unit Number to 7 is selected by SW1 at location E3 on the CZFM 
PCB assembly. Set the desired disk address with the three keys on SW1 using the 
binary code as shown in Table 3-7-1. 

Table 3-7-1 Disk Addressing 





Key 1 


Kay 2 


Key 3 




2» 


2^ 


2' 





OFF 


OFF 


OFF 


1 


ON 


OFF 


OFF 


2 


OFF 


ON 


OFF 


3 


ON 


ON 


OFF 


4 


OFF 


OFF 


ON 


5 


ON 


OFF 


ON 


6 


OFF 


ON 


ON 


7 


ON 


ON 


ON 





3C 
2C 

iC 

ON 


SW1 


OFF 


12 


Y/\ 


13 


VA 


14 


m 



03 Key 3 

02 Key 2 

01 Key 1 



E3 (CZFM) 
Figure 3-7-2 Disk Addressing 
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3.7.2 Sector Mode 

The customer can select Hard Sector mode (1 to 128 sectors) br Variable Soft 
Sector mode, using Key 6 on SW1 at location E3 on the CZFM PCB assembly 
according to Table 3-7-2 as shown in Figure 3-7-3. 

In the case of Hard Sector, the customer must set the number of sectors per disk 
revolution as described in Section 3.7.7. Setting the numbet of sectors per 
revolution is also available in the Variable Soft Sector mode. 

Table 3-7-2 Sector Mode 



Sector Mode 


Key 6 


Hard Sector 


OFF 


Variable Soft Sector 


ON 



SW1 



09 



6i — m 



ON 



OFF 



06 



Key 6 



E3 (CZFM) 



Figure 3-7-3 Sector Mode 



3.7.3 Tag 4/5 Enable 

The IVI232X provides optional Tag 4 and Tag 5 functions. The customer may 
disable or enable these optional functions using Key 5 on SW1 ai location E3 on 
the CZFM PCB assembly. Refer to Figure 3-7-4. Disabling the Tig 4 and Tag 5 
functions inhibits the receivers of Tag 4 and Tag 5 on the interfaci-. 

Table 3-7-3 Tag 4/5 Enable 



Tag 4/5 


Key 5 


Disable 


OFF 


Enable 


ON 



SW1 



,10 



5C 

ON 



'm 



OFF 



05 



Key 5 



E3 (CZFM) 



Figure 3-7-4 Tag 4/5 Enable 
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3.7.4 File Protect 

When the customer desires to inhibit the write operation, the File Protect key 
nnay be set to the On position, using Key 7 on SWl at location E3 on CZFM PCB 
assembly. Refer to Figure 3-7-5. 

Table 3-7-4 File Protect 



File Protect 


Key 7 


Enable writing 


OFF 


Disable writing 


ON 



SWl 



7 r 



:h 



Key 7 



ON OFF 

E3 (CZFM) 

Figure 3-7-5 File Protect 

3.7.5 Device Type (optional) 

The device type, M2321 K or M2322K, can be selected by setting key 4 on SWl . 

Table 3-7-5 Device Type 



Device Type 


Key 4 


M2321 


OFF 


M2322 


ON 



SWl 



ON 



OFF 



E3 (CZFM) 

Figure 3-7-6 Device Type 



Key 4 



Note) Tag 4/5 feature must be enabled 
to obtain device type code. 



3.7.6 ON END Switch 

The customer can select on-end mode or other mode (Horizonal or Vertical), 
using Key 8 on SWl at location E3 on the CZFM PCB assembly according to 
Table 3-7-6. 

Table 3-7-6 On-end Switch 



Mount Mode 


Keys 


On-end 


ON 


Other 


OFF 
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SWl 



09 



08 -- 



Key 8 



ON OFF 



E3 
(CZFM) 



TVQM 



Figure 3-7-7 On End Installation 

3.7.7 Sector Counting . »o^ 

Sector count configuration switches SW2 and SW3 are located at A26 and A24 
respectively on the CZFM PCB assembly. Each key of SW2 and SW3 represents 
the binary powers of the Byte Clock as shown in Table 3-7-7. 

Table 3-7-7 Sector Counting Keys 



SW2 Key No. 


Value 


SW3 Key No. 


Value 


1 


1 


1 


128 


2 


2 


;) 


256 


3 


4 


3 


512 


4 


8 


4 


1024 


5 


16 


!5 


2048 


6 


32 


6 


4096 


7 


64 


7 


8192 



SW2 and SW3 keys must be set according to the number of bytes per sector. 
Knowing that the number of bytes possible on a track equals 20,480, any sec- 
toring requirement from 1 to 128 sectors per track can be configured using the 
following formulas: 



(1) Calculation based on Sectors/Track 



1) 



20,480 



Number of sectors 



Number of bytes 
per sector 



EXAMPLE 

(Calculation*; for 9 Sectors) 

^0^ = ^275.555 
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2) If the above calculation results in a remainder, 
truncate the remainder and add one to 

the integer portion of "number of bytes 

per sector". 2,275 + 1 = 2,276 

EXAMPLE 

(Calculations for 9 Sectors) 

3) Configure SW2 and SW3 to "number 
of bytes per sector" minus one to 

allow for sector counter reset clock. 2,276 — 1 = 2,275 

2,275 = 2,048 + 128 + 64 + 32 + 2 + 1 
Keys must be "ON": Key # 5 17 6 2 1 



_i 



SW3 SW2 

4) To determine how many bytes (if 
any) the last sector of each track will 
be short, multiply "number of bytes 
per sector" by "number of sectors" 
and subtract 20,480. 2,276 x 9 = 20,484 

-20,480 



Last sector short 4 bytes 

(2) Calculation based on Bytes/Sector 
Example: 583 Bytes/Sector 

1) Calculate the value to be set. = 16,384 - (Byte/Sector) 

(Particular Value) 
= 16,384-583 
= 15,801 

2) Select the keys must be OFF position referring to Table 3-7-7 after the 
following calculation. 

15,801=8,192+4,096+2,048+1,024+256+128+32+16+8+1 

Keys must be "OFF": 7 6 5 4 216541 



SW3 SW2 

3) Calculate the Sectors/Track 

Sectors/Track=|^^5?^j!^ 
Bytes/Sector 

_ 20,480 

583 

= 35,129 

4) If the above calculation results in a remainder, truncate the remainder. 
The integer portion means actual sectors per track. 

Actual Sectors/Track = 35 

5) Calculate the number of the last sector (remainder). 

Last Sector Length = 20,480 - (Bytes/Sector) x (Sectors/Track) 
= 20,480 - 583 x 35 
= 75 
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Table 3-7-8 Commonly Used Sector Counting 




Sector 


SW2 


SW3 


Byte Sector 


Last Secior 
Shorta 


12 3 4 5 6 7 


12 3 4 5 6 7 


1 






20,480 


e 


2 


1111111 


11110 1 


10,240 


6 


3 


10 10 10 


10 10 110 


6,827 


—1 


4 


1111111 


1110 10 


5,120 


G 


5 


1111111 


111110 


4,096 





6 


10 10 10 1 


10 110 


3,414 


—4 


7 


10 110 11 


110 10 


2,926 


-2 


8 


1111111 


110 10 


2,560 


d 


9 


110 11 


10 10 


2,276 


—4 


10 


1111111 


11110 


2,048 





11 


10 10 1 


1110 


1,862 


-2 


12 


10 10 10 


10 110 


1,707 


—4 


13 


1110 10 


110 


1,576 


—8 


14 


110 110 


110 10 


1,463 


-2 


15 


10 10 10 1 


10 10 


1,366 


—10 


16 


1111111 


10 10 


1,280 





17 


10 110 


10 10 


1,205 


— s 


18 


10 111 


10 


1,138 


—4 


19 


10 10 110 


10 


1,078 


-2 


20 


1111111 


1110 


1,024 





21 


11110 1 


1110 


976 


—IS 


22 


10 10 


1110 


931 


—2 


23 


10 1111 


110 


891 


—13 


24 


10 10 10 1 


110 


854 


-16 


25 


110 110 


110 


820 


-20 


26 


110 10 


110 


788 


-3 


27 


110 111 


10 10 


759 


—13 


28 


110 110 1 


10 10 


732 


—16 


29 


10 1 


10 10 


707 


—23 


30 


10 10 10 


10 10 


683 


—10 


31 


10 10 


10 10 


661 


—11 


32 


1111111 


10 


640 





33 


110 11 


10 


621 


—13 


34 . 


10 110 1 


10 


603 


—22 


35 


10 10 1 


10 


586 


-30 


36 


1110 


10 


569 


—4 


37 


10 10 10 


10 


554 


—18 


38 


10 110 


10 


539 


—2 


39 


10 110 


10 


526 


—34 


40 


1111111 


110 


512 





41 


110 111 


1 10 


500 


-20 


42 


1110 11 


1 10 


488 


—18 


43 


1110 1 


110 


477 


— 3T 


44 


10 10 1 


110 


466 


—24 


45 


1110 1 


110 


456 


—40 


46 


10 11110 


110 


446 


—36 



B03P-4740-0111A...02C 



3-45 



Table 3-7-8 (Continued) 



Sector 


SW2 


SW3 


Byte Sector 


Last Sector 
Shorter 


12 3 4 5 6 7 


12 3 4 5 6 7 


47 


110 110 


110 


436 


—12 


48 


10 10 10 


1 10 


427 


—16 


49 


10 10 


1 10 


418 


—2 


50 


10 110 


110 


410 


—20 


51 


10 10 


1 10 


402 


—16 


52 


10 10 


1 10 


394 


—8 


53 


10 


1 10 


387 


—31 


54 


110 1111 


10 


380 


—40 


55 


10 111 


10 


373 


—35 


56 


10 110 11 


10 


366 


—16 


57 


1110 11 


10 


360 


—40 


58 


10 11 


10 


354 


—52 


59 


110 110 1 


10 


348 


—52 


60 


10 10 10 1 


10 


342 


—40 


61 


11110 1 


10 


336 


—16 


62 


10 10 1 


10 


331 


—42 


63 


10 10 1 


10 


326 


—58 


64 


1111110 


10 


320 





65 


110 1110 


10 


316 


—60 


66 


110 110 


1 


311 


—46 


67 


10 110 


10 


306 


—22 


68 


10 110 10 


10 


302 


—56 


69 


10 10 


10 


297 


—13 


70 


10 10 


10 


293 


—30 


71 


10 


1 


289 


—39 


72 


1110 


10 


285 


—40 


80 


1111111 


10 


256 





128 


111110 


10 


160 






Notes: (1) "1" indicates that the key is set to ON side. 

(2) "0" indicates that the key is set to OFF side. 

(3) The last sector is equal or shorter than nominal sector. 

3.8 SHIPPING 

Perform the following operations when the IVI232XK is to be shipped mounted in a 
19-inch rack. 

(1) Secure the unit: 

We recommend to attach a elastic material to the mounting-frame side near the 
rubber shock-isolator, so that excessive force is not applied to the isolators. 
Refer to 3.4.4 for securing the unit. 

(2) This process is required so that the shock applied to the unit during shipment 
does not exceed 5G. 

3.9 STORAGE AND REPACKING 

When reshipping the unit, repack it in the original carton or a carton having equivalent 
functions. 

When the environmental conditions are severe and the unit is to be stored for an ex- 
tended period of time, it should be packed in its box . 
Units can be stacked three cartons high. 

When storing unpacked units, avoid locations that are dusty or subject to extreme 
environmental changes. 
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S^ection 4 
Theory of Operation 



4. THEORY OF OPERATION 

4.1 GENERAL DESCRIPTION 

The operation of the M232XK is divided into three parts. The fist part (Section 4.2) 
describes the mechanical assemblies of the unit. The second part iSection 4.3 and 4.4) 
describes the magnetic heads and magnetic disks. The third part (Section 4.5 and 4.6) 
describes the interface, servo circuit, R/W control, and other electrcnic controls. 

4.2 MECHANICAL ASSEMBLIES 

4.2.1 Disk Enclosure 

The Disk Enclosure (DE) is a completely sealed unit containing the disks, spindle, 

actuator, and heads. 

The DE is sealed at the factory and must not be opened in tli:3 field. 

4.2.2 Air Circulation in DE 

As the Contact stop/start (CSS) head used in this disk unit has a very low flying 
height (approximately CSS^m), head crashes can be caused by microscopic 
foreign particles. To keep the inside of the DE clean, the enclosure is completely 
sealed and clean air is supplied through two fileters. A br^jther filter is used for 
external air intake, while a re-circulation filter keeps the a\i inside the DE clean. 
Refer to Figure 4.2.1. 
The breather filter is used for the following purposes: 

(a) Prevention of negative pressure in the vicinity of the stiindle when the disk 
begins to rotate. 

(b) Prevention of dust intake when the air in the DE contracts due to a tempera- 
ture difference between the DE and its environment. 

The re-circulation filter, attached to the closed loop duct n the DE, is used to 
keep the air free of foreign particles. When a pressure difference is caused in the 
DE by the rotation of the spindle, the air in the DE circulates through the closed 
loop. Because it continually passes through this filter, the ait is always kept clean. 
These two filters can remove 99.97% of the dust particles {0,3nrr\ min.). 



Closed loop air circulation 



Disks 



Rotary aCiiiator 

Re-cir uliition filter (absolute) 




Closed loop air circulatia 



M2321 contains 3 disks in Di: 
M2322 contains 6 disks in DE 



Figure 4-2-1 Air Circulation Inside DE! 
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4.2.3 Spindle Drive Motor 

The spindle/drive motor is an integral part of the chassis. It consists of seven 
major components: Shaft, Hub, Bearings, Stator, Rotor, Antistatic Brush, and 
Speed Sensor. Refer to Figure 4.2.2. The motor shaft is fixed vi/ithin the motor 
housing by upper and lower bearings which are sealed to prevent contamination 
of the disk platter environment. The stator is fixed to the outer radius of the cast 
motor housing. The hub is fixed to the top of the motor shaft. The rotor and disk 
platters are fixed to the hub. The antistatic brush contacts the bottom of the 
motor shaft and dissipates any electrostatic noise to the chassis. Hall-effect 
sensors detects hub movement. The signal produced by this sensor is compared 
with an oscillator clock on the PCB in order to maintain the normal RPM 
rotational speed of 3,600 RPM, the special range. 



Bearing 



Roter 



Speed sensor (hall-effect sensor) 



Disks 




Aluminum casting 



Antistatic brush 



Breather filter 



Figure 4-2-2 Spindle Drive Motor 

4.2.4 Actuator Arm Assembly 

A low-power-consumption, rotary-type actuator is used to move the data heads 
and servo head along a circular arc to the specified cylinder. A moving coil is 
attached to the other end of the actuator arm and moves freely between fixed 
permanent magnets without contact. When current is applied to the coil, the coil 
and magnets interface and the actuator moves around the pivot. Refer to Figure 
4.2.3. 

The actuator performs the following types of motion, which are controlled by 
servo feed-back current from the servo head. 
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(1) Seek 

Heads are moved to the specified cylinder while counting track-crossing 
signals. 

(2) On Cylinder 

Heads follow the specified tracks. The servo system prevents mispositioning 
due to disturbances such as shock, vibration, x)r temperapure changes. 

The servo head is located on the lower surface of the bottom disk, where servo 
information is pre-written at the factory. 

This servo information is used as a control signal for tHo actuator; that is, it 
provides track-crossing signals during a seek operation, track following signals dur- 
ing On Cylinder operation, and timing information such as index and servo clock. 

The heads are in contact with the disk surfaces during start and stop (CSS) at a 
fixed position called the landing zone. This zone is on tha innermost area of the 
disk, separate from the recording zone. A spring force holds or fixes the actu- 
ator at this position. If no current is applied to the moving coil, the heads are 
fixed at the landing zone to prevent CSS in the recording zcwies. 

Once the disks attain the required rotational speed, an initial seek function 
occurs. Current then flows in the coil and the heads jire released from the 
landing zone and moved to Cylinder 0. 



Actuator arn 



Movable coil 



Heads 



Peirmanent magnet 




Disks 



Figure 4-2-3 Actuator Arm Assembly 
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4.3 MAGNETIC HEADS AND RECORDING MEDIA 

4.3.1 Magnetic Heads 

To accomplish high density recording. Contact Start/Stop (CSS) flying heads are 
employed. The heads fly on the surface air flow generated by the rotating disk. 
The CSS system differs from the conventional ramp-load system in that the heads 
are always over the recording media and rest on the disk surface when the disk is 
not rotating. 

Since, the head and disk make contact, the wear caused by this contact must be 
minimized. Therefore, the CSS heads are lightly loaded and surface pressure is 
reduced by using a tapered flat slider such as that shown in Figure 4-3-2. The 
slider has three rails. The air intake end of the slider is tapered to obtain lift from 
the air flowing over the disk surface. Read and write are performed by a ferrite 
core at the rear of the head, the minimum flying height position. 



Read/Write Gap 



Slider 




Load Spring 



Disl< Motion 



Figure 4-3-1 Read/Write Head 



Air flow 



Air bearing taper 



Air bearing flat 



ReadAWrite 
track width 



Read/Write gap 



Ferrite core 



Coil 




Rail bevel 



Suspention attachment notch 



Ferrite slider 



Back gap 
Figure 4-3-2 Tapered Flat Slider 



Glass 
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4.3.2 Recording Media (Magnetic Disl<) 

The data recording media are aluminum disl<s approximltely 210 mm (8 1/4 
inches) in diameter and approximately 2 mm (75 mil) thicks and are coated with a 
magnetic material. Since the M232XK employs CSS heads, to prevent wear the 
surface is coated with a special material. Up to six disks can be installed for a 
maximum storage capacity of 168.8 MB. The bottom lurface of the lowest 
disk is for the servo area, on which the positioning data and clock signals are 
recorded. 

4.3.3 Servo Track Format 

4.3.3.1 Servo track configuration 

The servo area is used to store the unique data pattern; which generate the 
Track Positioning, Index, Guard Band, and Clock signals. This data is recorded 
on the disk before the unit is shipped from the factory. 

The servo area consists of a combination of 0DD1, 0DD2 EVEN1 and EVEN2 
tracks. The physical placement of servo tracks is shown in Figure 4-3-3. The 
servo tracks are divided into the following five parts: 

(1) Dead Space (DS or Landing 2'one) 

Dead Space is used for head contact during start and stop. DS consists of 
five DC-erased tracks and is recognized as Head Unloa«led through the servo 
circuit. 

(2) Inner Guard Band 2 (IGB2) 

Inner Guard Band 2 is used for speed control during RTZ or Initial seek 
sequence. IGB2 consists of six EVEN1-EVEN2 track?,, six 0DD1-EVEN2 
tracks, six 0DD1 - 0DD2 tracks and six EVEN1 - Ol)D2 tracks (24 tracks 
total). 

(3) Inner Guard Band 1 (IGB1) 

Inner Guard Band 1 is located between IGB2 and Cylirder 0, and is used for 
speed control during RTZ or Initial Seek sequence. IGBI consists of four 
EVEN1-EVEN2 tracks, four 0DD1-EVEN2 tracks, four 0DD1-0DD2 
tracks and four EVEN1-0DD2 tracks (16 tracks total). 

(4) Servo Band 

Servo Band is used for tracking to determine the eerier of each cylinder. 
The Servo Band consists of 207 EVEN1 - EVEN2 tracks, 206 0DD1 - 
EVEN2 tracks, 206 0DD1 - 0DD2 tracks, and 207 Ei'ENI - 0DD2 tracks 
(826 track total). However, 1-14 inner tracks of Cyliiider and 1-72 outer 
tracks of Cylinder 822 are not utilized for correspondin i data tracks. 

(5) Outer Guard Band (0GB) 

The Outer guard Band is used to recognize that the heiid has passed through 
the servo zone in an outward direction. 0GB consists of three EVEN1 - 
EVEN2 tracks, three 0DD1 - EVEN2 tracks, three QDD1 - 0DD2 tracks 
and three EVEN1 - 0DD2 track minimum (12 tracks minimum total). 
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Figure 4-3-3 Servo Track Configuration 



4.3.3.2 Servo pattern 

The servo signal is a unique "Dual-phase composite servo signal" which creates 
a high-performance positioning system. It is used to achieve angular positioning 
(location with reference to the circumference of the disk)-and radial positioning 
(location with reference to the radius of the disk). 

Angular positioning is determined by a series of sync bits which are written on 
each track. Through a combination of Index Bit and Normal Bit; the "sync 
pattern" is developed. A series of unique sync patterns is written at the factory 
and used in the identification of specific disk regions. Refer to Figure 4-3-4 and 
Figure 4-3-5. Index mark, 0GB, IGB1, and IGB2 patterns are described in 
paragraph 4.3.3.3. 
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Index Pulse 



Index Pulse 



ODD1-EVEN2 



ODD1-ODD2 



EVEN1-0DD2 



EVEN1-EVEN2. 




One Cycle 
(4-Data-Byte; 3.25/is) 



Figure 4-3-4 Normal Bit Pattern 
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Sync Pulse 



ODD1-EVEN2 



0DD1 0DD2 



EVEN1-ODD2 



EVEN1-EVENZ 




Sync: Pulse 



_ One Cycle 
(.1 Data-Byte: 3 25^8] 



Figure 4-3-5 Index Bit Pattern 
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Radial positioning information is provided by writing 0DD1-EVEN2, ODDl- 
0DD2, EVEN1-0DD2, and EVEN1-EVEN2 patterns, in that order, on the 
servo surface. 

During head movement, the servo circuit detects the amplitude changes between 
0DD1 and EVEN1 peaks (phase 1), and between 0DD2 and EVEN2 peaks 
(phase 2), and then converts them into two position signals (phase 1: Normal, 
phase 2: Quadruture) through the position sensing. 

After head movement, the servo head, which has double the core width of the 
data head, settles on the border of two types of servo patterns controlled by the 
two least-significant bits of the target cylinder address. The servo circuit then 
makes the 0DD1 (or 0DD2) peak equal to the EVENI (or EVEN 2) peak by 
positioning the servo head on the center of the servo track. Refer to Figure 
4-3-6. 
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Figure 4-3-6 Dual-Phase Composite Servo Signal 



4.3.3.3 Index, IGB2, IGBl and 0GB patterns 

Index, IGB2, IGBl, and 0GB patterns are detected by decoding the combina- 
tion of Index bits and Normal bits. Each of the patterns are shown in Table 
4-3-1. 

Table 4-3-1 Index, IGB2, IGBl, and OGB Patterns 



Signal 


Pattern 


Pattern interval 


Index 


01011 


20,480 B (5,120-svnc) 


IGB2 


01110 


256 B (64-svnc) 


IGBl 


01010 


256 B (64-sync) 


OGB 


10011 


256 B (64-sync) 



Note: 



— Normal bit 

1 — Missing bit 



4.3.4 Data Surface Format 

The data surface consists of all the disk surfaces except the servo surface and is 
composed of three basic parts as follows: 

(1) Landing Zone (LZ) 

The Landing Zone is included in the area described as Behind Home (BH), but 
is specifically the area the heads contact during start and stop sequence. The 
Landing Zone corresponds to Dead Space (DS) on the servo surface. 

(2) Behind Home (BH) 

Behind Home (BH) is the transition area on both sides of the data tracks. 
It corresponds to IGB2, IGBl, or OGB on the servo surface. 

(3) Data Track 

The data track area consists of 823 cylinders for data recording, with Cylinder 
being the inner-most track and Cylinder 822 being the outer-most track. 

4.3.5 Head and Surface Configuration 

The head and surface configuration for the M2321K and M2322K are given in 
Figures 4-3-7 and 4-3-8, respectively. 
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Figure 4-3-7 M2321 Surface Configuration 
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Figure 4-3-8 M2322 Surface Configuration 

4.4 FORMAT 

4.4.1 Description 

A "sector" is an area assigned an address on tiie disk. Each sector consists of 
an Address Area (AA) to confirm that the correct sector has been read, and a 
Data Area (DA) on which the actual data is recorded. 

Index and sector pulses are used by the controller to find the beginning of the 
track and sector. Sector format is determined by the coraroller. Fixed Sector 
format or Variable Sector format can be used with the M232XK. 

The recommended Fixed Sector format and Variable SectoJ format is as follows. 
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4.4.2 Fixed Sector Format 

Refer to Figure 4-4-1. 



Index/Sector 



Sector/Index 



N Identical Sectors 



Gap 1 
16B 



VFO 
Sync 
11B 



Address 
Area 
8B 



Write 

Splice 

IB 



VFO 
Sync 
13B 



Sync 

Pattern 

IB 



Data Area 
N Bytes 



CRC 
2B 



EOR 
Pad 
IB 



Gap 3 
11B 



Sync 
Pattern 


Flag Status 

and 
Logical Unit 


Upper 
Cylinder 


Lower 
Cylinder 


Head 


Sector 


CRC 


CRC 



Example: 64 Sectors/Tracl< 
Total Bytes/Track 



Data Area = 



Sector/Track 
20480 



— (Gap loss -I- Check Bytes) 



64 
Track Efficiency = 



- 64 = 256 Bytes/Sector 
256 X 64 



20480 



X 100 = 80% 



Notes: 1) This format is an example only and may be structured to suit indi- 
vidual requirements. 

2) Sync Byte patterns for address and data areas may be different. It is 
recommended that Sync Byte patterns are OEjUex) fo"" address areas 
and 09(|-|ex) ^o"" ^^^^ areas. 

3) Data patterns for Gap 1, PLO sync. Write Splice, EOR Pad and Gap 3 
are all "0". 

4) Fixed sectors per track may be any number from 1 through 128 and 
can be selected by setting the configurator switches on the PCB 
assembly. 

Figure 4-4-1 Fixed Sector Format 
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4.4.3 Variable Sector Format 

Refer to Figure 4-4-2. 



index 










N Identical Sectors 








- 


Gap 2 


Gap 1 
16B 


Zeros 
IB 


AM 
3B 


VFO 
Sync 
11B 


Address 
Area 
8B 


Write 

Splice 

IB 


VFO 
Sync 
13B 


Sync 

Pattern 

IB 


Data 

.Area 

NB 


CRC 

2B 





Index 



Sync 
Pattern 



OR 
Pad 
IB 



Gap 3 
108 



Gap 1 
16B 



Flag Status 

and 
Logical Unit 



Upper 
Cylinder 



Lower 
Cylinder 



Head 



Sectct! 



CRC 



CRC 



rioto ak-^o - Total Bytes/Tra ck - Index Loss ,„ ^ ^^^ a ^ 

Data Area Sectors/Trac ^ ^^^"'^ ■" ^"^'^'^ ^rea) 

Example 1 : 64 Sectors/Track 

Data Area: ^°^^q° ~ — - 41 = 278 Bytes/S3ctor 

Track Efficiency = - ^^^^ x 100 = 87% 



Example 2: 256 Bytes/Sector 



Sector Count = ^0480 - 26 



Track Efficiency 



256 + 41 
. 256 X 68 



20480 



68 Sectors/Track 
= 85% 



Note: This format is an example only and may be structured to suit individual 
requirements. 

Figure 4-4-2 Variable Sector Format 
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4.4.4 Description of Format Parameters 

4.4.4.1 Fixed Sector Format 

(1) Gap 1 

Gap 1 allows for displacement of the head and circuit tolerances under worst 
case conditions. This gap must be a minimum of 16 bytes. 

(2) VFOSync 

All "0" 's are written and used to synchronize the data from the disk and the 
read/write clock from the VFO circuits. This field must be 1 1 bytes. 

(3) Sync Pattern Byte 

The Sync pattern byte represents the start of the address area. It's function 
is the same as that before the data area, but the address area sync and data 
area sync byte may be different. The recommended patterns is "OE(Hex)"- 

(4) Flag Status and Logical Unit Byte 

Flag status and logical unit indicates the status of the disk on the sector. 
Normal record, primary record, or secondary record condition may be 
indicated. The specifications for this field is a function of the control unit. 

(5) Upper Cylinder, Lower Cylinder 

Upper/Lower cylinder indicates the cylinder address of the track. 

(6) Head Address 

Head address indicates the head address of the track. 

(7) Sector Address 

Sector address indicates the sector address. 

(8) CRC (Cyclic Redundancy Check) 

CRC is a check byte used to determine whether the data was read correctly. 

(9) Write Splice 

When the address and data areas are written separately, write splice is the 
location of the read/write head transitions. 

(10) VFOSync 

All "0" 's are written and used to synchronize the data from the disk and the 
read/write clock from the VFO circuits. 

(11) Sync Pattern 

Sync pattern indicates the beginning of the data area. The recommended 
pattern is "09{Hex)"- Refer to (3) above. 

(12) Data Area 

Data area is where data is actually recorded. 

(13) CRC 

Same as (8) above for the data field. 

(14) EOR Pad 

EOR pad eliminates the possibility of destroying the end of a record written 
with a late displacement head. 

(15) Gap 3 

Gap 3 is a delay allowance for the control unit. It should be written all 
"0" 's. 

4.4.4.2 Variable Sector Format 

This format is written in the Variable Sector Mode. Refer to Figure 4-4-2. 
Address Mark (AM) is written, prior to the Address Area, to indicate the begin- 
ning of a sector, and the data field is written in whatever length necessary to 
accommodate the system. The Address Mark (AM) is a three-byte DC-erase 
area at the beginning of the sector format. 

4.5 INTERFACE 

4.5.1 Introduction 

4.5.1.1 Purpose 

This section describes the logical and physical specifications for signal transfer 
between the M232XK and the control unit. 
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4.5.1.2 Application 

These specifications are applicable to both the M2321K (84 MB storage) and the 
M2322K (168 MB storage). 

4.5.1.3 Connection 

The external connection (for transmitting and/or receiving interface signals) 
consists of connectors, "A" and "B" which connect, respectively, to cables 
"A" and "B". "A" cables may be connected in a daisy chain configuration. 
Therefore, a line terminator must be inserted for the "A" connector of the last 
device. "B" cables are connected in a star configuration. Tierefore, the control 
unit requires "B" cables and connectors to match the number of units to be 
connected. Refer to Figure 4-5-1. 

4.5.1.4 Time Specification 

Timings are specified at the connector position of the M2»52XK. Accordingly, 
it is necessary for signal timings to consider both the delay time of the interface 
cable and the circuits of the disk control unit. 

4.5.1.5 Interface Transmitter/Receiver 

Transmitters and receivers (SN75110 and SN75107 or equivalent) are used to 
provide a terminated, balanced-line transmission system Refer to Section 
4.5.7.1. 
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4.5.2 interface Cabling 

Refer to Figure 4-5-1. 



BO 



MDD #0 



BO 



CONTROL UNIT I 

Bl 



82 



IT^ 



MDD#1 



_A- 



T-l 



MDD#2 



A_ 



B1 



CONTROL UNIT II 



B2 



Daisy-Chain Configuration 



B7 



^ 



MOD #7 
(max) 



77Z^ 



B7 



Used in 
V Dual channel 
only 



Note; Y////\ indicates line terminator' 



a) Daisy-Chain Configuration 



AO BO 



rj-^ 



MDD#0 



2 



AG BO 
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CONTROL UNIT I 
Al Bl A2 



B2 



MDD #1 



^ 



MDD #2 



Al Bl A2 

CONTROL UNIT 11 



B2 



A7 



B7 






MDD #7 
(maxi 



WA 



fKl B7 



Star-chain Configuration 

b) Star-Cliain Configuration 

Figure 4-5-1 Interface Cabling 
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Used in 
\ Dual channel 
only 



Notes: 1) Line terminators (LTN) are required on the control unit and eah unit in a star cable con- 
figuration. 
2) Line terminators are required on the control unit and last drive: n a daisy-chain cable con- 
figuration. 

Figure 4-5-1 Interface Cabling 

4.5.3 Type and Name of Signal Lines 

4.5.3.1 "A" Cable Lines for Balanced Transmission 

Refer to Figure 4-5-2. 



(2) 


Control Unit 
Unit Select Tag (H/L) 






Disk Unit 




Unit Select 1,2,4 (H/L) 




Status to 5 (H/L) 


(6) 








Tag 1 to 5 (H/L)** 




Index (H/L) 


(10) 









Bus to 9 (H/L) 




Sector (H/L) 


(20) 






Channel Ready (H/L) 




Busy(H/L)* 


(2) 








40 Lines 




18 Lines 



Dual Channel Only Total: 58 Lines 

Tag 4 and Tag 5 is selectable by swith. 



Figure 4-5-2 "A" Cable Signals 

4.5.3.2 "B" Cable Lines for Balanced-line Transmission 

Refer to Figure 4-5-3. 



(2) 



(2) 



Control Unit 




Disk Unit 
IF Write Clock (H/L) , 






Read Data (H/L) 


Write Data (H/L) 




IF Read Clock (H/L) 


Write Clock (H/L) 


— 


Index (H/L) 
Sector (H/L) 






Unit Selected (H/L) 




Seek End (H/L) 


4 Lines 




14 Lines 



(12) 



(2) 



(2) 



(2) 



(21 
(2) 
(2) 
(2) 
(21 
(2) 
(2) 



Total: 18 Lines 



Figure 4-5-3 "B" Cable Signals 
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4.5.4 Description of Signal Lines 

4.5.4.1 "A" Cable Input Signals 

(1) Unit Select Tag 

This signal gates Unit Select 1, 2, and 4 to select the desired disk. Refer to 
timing of Unit Select 1, 2, and 4 (Figure 4-5-6). 

(2) Unit Select 1,2, and 4 

These three signals are binary-coded to select the desired disk and are vali- 
dated by the leading edge of Unit Select Tag. The logical disk number 
(0 through 7) is selectable by means of a switch located on the PCB card. 

(3) Tag 1 to 3 and Bus to 9 

Refer to Table 4-5-1 which shows the relationship of Tag 1, 2, and 3 and 
Bus to 9. 

Table 4-5-1 Tag/Bus Lines 



Bus 


Tagi 


Tag 2 


Tag 3 


Unit Select 
Tag •2 


Cylinder Address 


Head Address 


Control Select 





1 


1 


Write Gate 


- 


1 


2 


2 


Read Gate 


- 


2 


4 


4 


Servo Offset Plus 


- 


3 


8 


8 


Servo Offset Minus 


- 


4 


16 


- 


Fault Clear 


- 


5 


32 


- 


AM Enable 


- 


6 


64 


- 


RTZ 


- 


7 


128 


- 




- 


8 


256 


- 




- 


9 


512 


- 


Release *1 


Priority Select *1 



Note 1: Dual Channel Only. 

2: Validates (or gates) the Unit Select 1 , 2, and 4 lines in addition to the dual channel priority 
select line. 

(4) Cylinder Address (Tag 1) 

Cylinder address is set with Tag 1 and bus lines (Bus to 9) on the M232XK 
interface. However, throughout Tag 1, the bus lines must be stable. Refer to 
Figures 4-5-8 and 4-5-9. 

The M232XK must indicate On Cylinder Status prior to Tag 1 . 

(5) Head Address (Tag 2) 

The head address is set by Tag 2 and Bus to 3 on the unit. However, 
throughout Tag 2, Bus to 3 must be stable. Refer to Figure 4-5-10. 

Note: Cylinder address and Head address information for the M232XK is shown 
in Figures 4-5-4 and Figure 4-5-5. 
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(a) M2321K 

NCylinder 




84 MB 
(Unformatted) 
Figure 4-5-4 Storage Addressing M2321K 



(b) M2322K 

\Cylinder 




168 MB 
(Unformatted) 



Figure 4-5-5 Storage Addressing IVI2322K 



(6) Control Select 

Bus lines to 9 specified by Tag 3 have a different meaning in each bit. All 
signals are defined as control signals. 
(A) Write Gate (BusO) 

Write Gate signal enables the write operation ors the specified track. 
This signal is validated under the following conditiofts: 





Unit Ready 


— True 


ii. 


On Cylinder 


— True 


iii. 


Seel< End 


— True 


iv. 


Seel< Error 


- False 


V. 


Fault 


- False 


vi. 


Channel Ready 


— True 


vii. 


File Protect 


— False 


viii. 


Offset 


- False 
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If Write Gate is turned on in cases otiier than the above-mentioned condi- 
tions. Fault occurs and writing is inhibited. Refer to the difinition of a 
Fault. 

(B) Read Gate (Bus 1) 

Read gate signal is used to read data from the specified track/record. 
Refer to the definition of Read Gate, Read Data and 1 F Read Clock in 
Figure 4-5-18 and Figure 4-5-21. 

(C) Servo Offset Plus (Bus 2) 

When Servo Offset Plus signal is true on the unit, the head is offset 3.0 
Mm from nominal On Cylinder position away from the spindle. Refer to 
Figure 4-5-11. When going false of Servo Offset Plus, a 4ms delay is 
required before writing. 

(D) Servo Offset Minus (Bus 3) 

When Servo Offset Minus signal is true on the unit, the head is offset 3.0 
Mm from nominal On Cylinder position towards the spindle. Refer to 
Figure 4-5-11. When going false of Servo Offset Minus, a 4ms delay is 
required before writing. 

(E) Fault Clear (Bus 4) 

Fault Clear signal resets the Fault status; however, if any source of a fault 
still exist (refer to Fault), this status is not cleard. 

(F) AM Enable (Bus 5) 

The AM (Address Mark) Enable signal, in conjunction with Write Gate 
or Read Gate, is used in a variable sector format. When AM Enable is true 
while Write Gate is true, an AM of 3-bytes is written on the desired track. 
When AM Enable is true while Read Gate is true, the disk read circuit 
searches for an AM of three bytes. When the AM is found, the unit will 
issue an Address Mark Found signal to the control unit. Refer to Figures 
4-5-22 and Figure 4-5-23. 

(G) RTZ (Return to Zero) (Bus 6) 

No matter where the access heads are located on the media, they are 
returned to cylinder zero and head zero by the RTZ signal. This signal 
also clears the Seek Error flip-flop. 
(H) Release (Bus 9) [Dual Channel Only] 

The Release command releases Channel Reserve and Unconditionally 
Reserve in the drive, making alternate channel access possible after selec- 
tion by the other channel ceases. 

If the customer desires the Release Timer feature using the Release Time 
switch on the optional Dual Channel PCB assembly, release will occur 500 
ms (nominal) after the deselection of the drive. Refer to Figure 4-5-7. 

(7) Channel Ready 

The Channel ready signal is used to prevent lost of information or damage to 
the file caused by random interface disturbance when the control unit power 
is lost. This signal must be stable when the control unit is available, and 
must be disabled before logic levels decay at the interface lines when a power 
failure of the control unit occurs. Refer to Figure 4-5-14. 

(8) Tag 4 and Tag 5 (selectable) 

When Tag 4 goes true, the unit issues Sector Address Status signals on the 

Status to 5 lines. 

When Tag 5 goes true, the unit issues Device Check Status signals on the 

Status to 5 lines. 

When both Tag 4 and Tag 5 are true, the Device Type Code will be issued 

in BCD on the status to 5 lines. Refer to Table 4-5-2 and Figure 4-5-15. 

(9) Pick and Hold 

Pick and Hold are not used in M232X Micro Disk Drive. 
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(10) Priority Select (Dual Channel Only) 

When the control unit issues Unit Select Tag and Bus iBit 9 with a specified 
disk address, the disk drive will be unconditionally selected and absolutely 
reserved by the channel issuing the command, providing both channels are 
enabled and a priority select condition does not exist bn the opposite chan- 
nel. Once the drive is uncodnitionally reserved by a Priority Select com- 
mand, the respective channel has exclusive access to tht drive. The oppositie 
channel can access it only after Release command has been issued by the 
selected channel. Refer to Figure 4-5-7. When a dual [iort drive is uncondi- 
tionally reserved, all interface signal are inhibited oh the other channel, 
including unit selected and Busy signals. 

4.5.4.2 "A" Cable Output Signals 

(1) Status to 5 

The status to 5 lines contain status information determined by a combina- 
tions of Tag 4 and Tag 5 signals. Information availablfc on status lines to 
5 with the various combinations of Tag 4 and 5 signali is specified in Table 
4-5-2. 



Table 4-5-2 Status Lines Determined by Tag 4/5 


Tag 4 


False 


True 


False 


Tag 5 


False 


False 


True 


Status 


Unit Status 


Sector Count* 
Status 


Fault/Seek Error* : 
Status 





Unit Ready 


Sector Address 1 


Fault 1 


1 


On Cylinder 


2 


2 


2 


Seek Error 


4 


4 


3 


Fault 


8 


Seek Error 1 


4 


File Protected 


16 


2 


5 


AM Found 


32 


4 



True 


True 


Device Type* 


Device Type 1 




2 




4 




8 




16 




32 



Note: These status signals are available if Tag 4/5 function is enabled. : 

When Tag 4/5 switch is set to Disable, only Unit Status is available. 



(A) Unit Status 

i Unit Ready 

When Unit Ready signal is true, and the unit is selected, this signal 
indicates the unit is up to speed, and no fault condiiion exists within the 
unit. 

ii On Cylinder 

On cylinder line indicates that the heads are located on the specified 
cylinder (track). 

iii Seek Error 

Seek Error signal indicates that a seek error has occurred. In this case, 
the On Cylinder signal does not always go true. TheJSeek Error is cleared 
by issuing RTZ command. Seek Error occurs in the condition described 
in (c) Fault/Seek Error Status. 

iv Fault 

Fault signal indicates that a fault condition exists iri the unit, and details 
of this signal describes in (c) Fault/Seek Error Status 
The fault status is cleared by a fault clear on tag 3 and bus 4; or by an 
active fault clear on the operator panel (if operator panel is employed.) 
Fault Status turns on the check lamp on the operiitor panel as well as 
Fault Indicator LEDs on PCB assembly. 
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V File Protected 

File Protected signal indicates that the selected M232XK is in a write- 
protected status. The File Protect function is enabled by the following 
switches: 

a. File Protect Switch on the operator panel (option) 

b. File Protect Switch on the PCB assembly. 

Attempting to write while protected will cause a Fault (Read/Write 
Check 3) to be issued to the control unit, 
vi Address Mark Found 

Address Mark Found is an eight-byte pulse which is sent to the control 
unit at least two bytes after the recognition of three-byte DC-erased 
area. 

(B) Sector Address 1 to 32 (Status Lines to 5) 

Six bits of binary-coded Sector Address indicate the current sector address in 
the unit. They are transferred from the Sector Counter, reset by the trailing 
edge of Index, and clocked by the trailing edge of Sector. Sector Address 
(Status Lines to 5) is issued to the control unit by activating Tag 4. 
Refer to Figure 4-5-16 for timing of Sector Address (status lines to 5). 

(C) Fault/Seek Error 

Three-bit binary coded Status to 2 indicate the seven types of Fault, and 
also three-bit binary coded Status 3 to 5 indicate the six types of Seek Error 
as shown in Table 4-5-3. 



Table 4-5-3 


Fault/Seek Error Status 






Status 


Status Bit 




Seek Error 


5 


4 


3 


2 


1 





Designation 


Condition 


Seek Error 








1 


X 


X 


X 


RTZ 
Time-out 


Indicates an RTZ operation is not 
terminated within the specified time. 





1 





X 


X 


X 


Seek 
Time-out 


Indicates a Seek operation is not 
terminated within the specified time. 





1 


1 


X 


X 


X 


Over-Shoot 


Indicates the head over-shoots the 
target cylinder during setting time, or 
the head moves out during track 
following sequence in linear mode. 


1 








X 


X 


X 


Seek Guard 
Band 


Indicates the guard band is detected 
during seek operation. 


1 





1 


X 


X 


X 


Linear Mode 
Guard Band 


Indicates the guard band is detected 
during linear mode. 


1 


1 





X 


X 


X 


RTZ Outer 
Guard Band 


Indicates the Outer guard band is 
detected during GTZ operation. 


1 


1 


1 


X 


X 


X 


Illegal 
Cylinder 


Indicates an illegal cylinder address 
(> 822) is issued by the controller. 



(D) Device Type 1 to 32 (Status lines to 5) 

Enabling Tag 4 and Tag 5 lines causes Device Type Status to be issued to the 
control unit as Status to 5 signals. Binary-coded Device Type signals are 
specified as show in Table 4-5-4. 



Table 4-5-4 


Device Type Code 












Status 5 


Status 4 


Status 3 


Status 2 


Status 1 


Status 




2' 


2" 


2' 


2' 


2' 


2" 


IVI2321 


1 








1 








84 MB 


IV! 2322 


1 








1 





1 


168 MB 



Notes: 0— False; 1— True 
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(2) Index 

The Index signal occurs once per revolution and is used for reference in read/ 
write operation to indicate the beginning of a track. " 
Refer to Figure 4-5-16 for the timing of Index and Sector. 

(3) Sector 

The Sector Mark, a 1-14 pulse which occurs 1 to 128 times per track, is 
derived from the Index signal and Byte Clock of the servo surface. The 
number of bytes per track is selected by DIP switches, Refer to 3.7.6. 

(4) Busy (Dual Channel Only) 

If the drive is already selected and/or reserved, a Busy signal will be issued to 
the "A" cable and the Unit Selected signal will be isiied to the "B" cable of 
the channel attempting the select function. The Busy signal will remain until 
the Unit Select Tag is negated or the drive is no lonjjer busy. Unit Selected 
signal should be used to enable Busy in the control unit. Refer to Figure 
4-5-6. 

4.5.4.3 "B" Cable Input Signals 

(1) Write Data 

This line carries NRZ data which is to be written on the disk surface and 
must be synchronized with Write Clock. Refer to Figure 4-5-17 

(2) Write Clock 

Write Clock is a return signal of IF Write Clock issued from the unit. Refer 
to Figure 4-5-17. 

4.5.4.4 "B" Cable Output Signals 

(1) IF Write Clock 

This signal is used by the control unit to synchronize Write Data Clock. 1 F 
Write Clock is available during Unit Ready Status dxcept during read ope- 
rations. However, a fluctuation of 32 bits ±3 bits could occur in the last 4 
bytes of Invalid Data. Refer to Figure 4.5.17. 

(2) Read Data 

This line transmits the recovered data in the form of NRZ data synchronized 
with IF Read Clock. Refer to Figure 4-5-18. 

(3) IF Read Clock 

This line transmits IF Read Clock. The Read Data il synchronized with IF 
Read Clock. Refer to Figure 4-5-18. This line is viilid only during a read 
operation. 

(4) Unit Selected 

When the three unit select signals (gated by the Unit Select Tag) and the 
logical address of the unit compare, the status signals are issued from the 
MDD. The Unit Selected signal activates the drivers/receivers on A— cable 

(5) Seek End 

Seek End signal indicates that a Seek, RTZ or Offset operation has ter- 
minated. This signal may be used as an interrupt to tli; control unit. 
In dual channel mode, the Seek End signal sent the unselected channel 
will normally be constant-true. However, if while thi- drive is selected on a 
channel, and the opposite channel receives a select cCmmand, and then the 
selected channel resets the Select and Reserve latches on the drive, the Seek 
End signal sent to the Waiting channel will go false for 30 /js. 

(6) Index/Sector 

Exactly the same as A Cable Signals. 
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4,5.5 Timing 

Polarities are defined in positive logic. The shaded area is undefined. 

4.5.5.1 Unit Selection 



Unit Select 






?00 ns min. 






Tag (A) 














1l"2.f^d4|A) ///////^ 


w////////////////'i^^^::y/////////////////////. 




600 
max 


US 






100 ns 




h- n 


" 


mm. 


Unit . 













Selected (A) 



Release (A)*1 



100 ns 
min. 



UnitSeiecfl 














lag (B) 


200 ns 


200 ns 










mm. 




mm 



Unit Select 
1, 2, and 4 (B) 



I. '///////////////m t//////////K 

I I r 



Busy (B)*1 



Unit 
Selected (B)*1 



600 ns 
max. 



200 ns 
max. 



600 ns 
max. 



h 



200 ns 
max. 



Note: * 1— Dual Channel only. 



Figure 4-5-6 Unit Select Timing 
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4.5.5.2 Priority Select Timing (sample) 
Refer to Figure 4.5.7. 



Channel A •( 



Unit 
Select Tag 

200ns 

min. 

LUN 



Bus 
Bit 9 



UCRSV 



Unit 
Selected 



200ns 
min. 



600ns 
max. 



^ 



Tag 3 



100ns 

min. 



Unit . 

Select Tag 



J 



-X 'm////////r 'mm ::'^^'^^//////////m)[ 



UCRSV 



Unit 
Selected 



— ^ Js-. m/////////{ —W M/'i^'i^-^ "////////////}k ^M^/, 



Notes: 1) LUN: Logical Unit Nunnber (Unit Select 1, 2 and 4). 

2) UCRSV: Unconditionally Reserved (Priority Selected). 

3) Sample Sequence is as follows; 

CHB Selected — CHA Priority Select -► CHB Priority Select -> CI^A Release — CHB Select 

Figure 4-5-7 Priority Select Timing 
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4.5.5.3 Direct Seek Timing (Tag 1 ) 

Refer to Figure 4-5-8. 

















Bus to 9 ////^ 


/ 




^1///////////// ' ' ^ ' ' ^ ' ' ' -y/////////// 

W//////////// Undefined ///////////// 
J\// ///////// /, ,//,// //////////////// 


200ns min. ^ 








200ns min. 



1 to 5/is 



On Cylinder 



Seek End 



200ns max. 
Note: Cylinder Address must be less than 822. 

Figure 4-5-8 Direct Seek Timing 

4.5.5.4 Same Cylinder Address 

Refer to Figure 4-5-9. 




Tag 1 



Bus to 9 



20Gns min. 



^^"^^^ZS^^Z. 



1 to 5/.1S 



On Cylinder 



Seek End 



200ns min. 



200ns min. - 



4.0/is min. 



lOjUs max. 



Figure 4-5-9 Same Cylinder Address 
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4.5.5.5 Tag 1 to Tag 2 Timing 

Refer to Figure 4-5-10. 



Tag 1 



Tag 2 



Bus to 9 



200 ns 

min. 



. 2C0 ns 



w///////^ z^\ vm y/////////. 



1 to 5/is 



0.4;Us min. 



1 tc 5;Us 



Figure 4-5-10 Tag 1 to Tag 2 Timing 



4.5.5.6 Offset Timing 

Refer to Figure 4-5-1 1. 

Offset 



Tag 3 



Bus 2/3 



min. 



Seek End 
On Cylinder 



200 ns max. 



4.0 ms nominal 



-\ 



min. 



Figure 4-5-11 Offset Plus/Minus Timing 
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4.5.5.7 Fault Clear Timing 

Refer to Figure 4-5-12. 



Tags 



Bus 4 



Device 
Check 



200ns min. — -■ 



200ns min. 



400ns min. 



■" — 200ns min. 



Figure 4-5-12 Fault Clear Timing 

4.5.5.8 RTZ Timing 

Refer to Figure 4-5-13. 



Tag 3 



Bus 6 



200ns min. 



On Cylinder , 



Seel< End 



(Seek Error) , 



1 to 5)LZs 



200ns min. 



— — 400 ns max. 



3 s max. 



Note: On Cylinder is not always set if a Seek Error occurs. 



Figure 4-5-13 RTZ Timing 
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4.5.5.9 Channel Ready Timing 

Refer to Figure 4-5-14. 



Channel 
±5V 



Channel 
Ready 



±4. 75V 




0.5ms m n. 



Figure 4-5-14 Channel Ready Timing 

4.5.5.10 Tag 4/5 and Status to 5 (optional) Timing 

Refer to Figure 4.5.15. 



Tag 4/5 



Bus to 5 



X 



Device Status 



400ns max. 



Sector Counter Status (Tag 4) 
Fault Status (Tag 5) 

or Device Type (Tag 4, Tag 5) 



X 



400ns max. 



Device Status 



Figure 4-5-15 Tag 4/5 Timing 
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4.5.5.11 Index/Sector Timing 
Refer to Figure 4-5-16. 



Index 



Sector 



Sector 
Address 



2- Byte 



Last Sector 



Sector 



1 .5 Byte 



Sector 1 



N-2 



X 



N-1 



300 ns max. ■ 



X 



X 



200 ns max. 



X 



Figure 4-5-16 Index and Sector Timing 

4.5.5.12 1 F Write Clock, Write Data/Write Clock Timing 

Refer to Figure 4-5-1 7. 



IF Write Clock 



Write Clock 



Write Data 



TW 



J 



TF 



Tdb 



Tda 



Tw = TF/2 
TF = 101.7 ns + 2 ns 
Tdb = 2 bits max. 
Tda = ± 10ns 

Notes: 1. Write Data and Write Clock timing shall be specified at the output connector of the 
control unit. 

2. The permissible value of TF = 101.7ns ± 2ns is about 2%, which includes the rotational 
speed tolerance, 1% and the servo jitter, ±1%. 

3. NRZ Write Data issued from the control unit is write-compensated and then MFM- 
modulated for writing on the disk surface. 
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Figure 4-5-17 Write Data and Write Clock Timing 
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4.5.5.13 Read Clock/Read Data Timing 

Refer to Figure 4-5-18. 



IF Read Clock 



Read Data 



TW 



- — TF = 101.7 ns ± 2 ns 



— — 6 ns ± 4 ns 



L 



r 



Tw = TF/2 

Notes: 1. IF Read Clock and Read Data timing shall be specified at the output connector of 
the disk unit. 
2. Read Data signal should be clocked at the positive-going edge of IF Read Clock on 
the control unit. 

Figure 4-5-18 1 F Read Clock and Read Data Timing 



4.5.6 Read/Write Timing 

4.5.6.1 Format Write 

Refer to Figure 4-5-19. 



Index or 
Sector 



Write Gate 



600 ns max. 



1 Byte rnin. 



Address Area (AA) 



Format 



CRC 



CRC 



Figure 4-5-19 Format Write Timing 
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4.5.6.2 Data Write 

Refer to Figure 4-5-20. 



Sector 



Format 



Read Gate- 



Write Gate 



01 



AA 



G2 



DA 



8 Bytes 



1 Byte max. 

O.SjUsec min. 



4 Bytes max. 1 Bytes min. 



62-67 
bits 



H 



Read Data ^ 
„,^ Invalid ^ 



Valid 



G3 



I 

— L. 



600 ns max. 



Figure 4-5-20 Write Data Timing 

4.5.6.3 Data Read 

Refer to Figure 4-5-21 . 



Index 

or 

Sector 

Format 



Read Gate 



01 



AA 



G2 



Read Data 



Bytes 
1 Byte max. 



DA 



n. 



G3 



1 Byte min. 



/ / -^ ^/| 
Invalid 
/ / / . 



Valid 



// / .' / 4 

' Invalid 
/ / / / / 



Valid 



1 Byte max. 



Notes: 1. The invalid data in the above figure is inhibited in the unit; therefore, it may be dis- 
regarded in the control unit. 
2. The timing for switching to 1 F Read Clock should be performed after the invalid data. 
In this case, a phase adjustment is required for 1 or 2 bits. 

\ 
Figure 4-5-21 Read Data Timing 
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4.5.6.4 AM Write (Variable Soft Sector Only) 

Refer to Figure 4-5-22. 



Tag 2 



Write Gate 



AM Enable 



5 Lis min 



1 Byte min 



Figure 4-5-22 AM Write Timing 

4.5.6.5 AM Read (Variable Soft Sector Only) 
Refer to Figure 4-5-23. 



3 Bytes min ~ 3.5 Bytt-. max 



Data 
Format 



Read Gate 



AlVl Enable 



AM Found 



AM 



"0" (1 1 bytes) 



1 lis, min 



3 Bytes 

I 

4 Bytes 



•4- -»~- 1 jUs max 



8 Bytes 



AA 



Figure 4-5-23 AM Read Timing 

4.5.6.6 Write-To- Read Recovery Time 

Refer to Figure 4-5-24. When head selection has been stabilized, the recovery 
time before Read Gate can be enabled after Write Gatf goes false is 10 /us 
minimum. 



Tag 3 



Bus Bit 
(Write) 



Bus Bit 1 
(Read) 



lOjUs min. 



Figure 4-5-24 Write-To-Read Recovesry Time 
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4.5.6.7 Head Select Transient 

Refer to Figure 4-5-25. There is a 5 ms delay within the disk drive due to circuit 
characteristics between the deselection of one head and the selection of another 
head. 



Tag 2 



Write Gate 

or 

Read Gate 



5 /Us min. 



Figure 4-5-25 Head Select Transient 

4.5.6.8 1 F Write Clock in Reading 

In the read operation, the IF Write Clock signal fluctuates slightly within the 
Lock-To-Data or Lock-To-PLO signal (internal signal of Variable Frequency 
Oscillator circuit), as shown in Figure 4-5-26. 



Index or Sector 



(DA Read) 



Read Gate 



LDATA 



LPLO 



IF Write Clock 



Tl 



T1,T1': 30 to 35 bits 

T2,T4,T2': 32 bits (4 bytes) 
T3: 2 to 11 bits 



T2 



T3- 



T4 



V. 



Note: Shaded area (4 bytes) is equal to 32 ± 3 bits of clock count. 
Figure 4-5-26 1 F Write Clock In Reading 

4.5.7 Interface Transmission 

4.5.7.1 Driver and Receiver 

Transmitters and receivers of SN75110 and SN75107 or equivalent are used to 
provide a terminated, balanced-line transmission. The Driver is SN75110 or 
equivalent, and the Receiver is SN75107/SN75108 or equivalent. 
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(1) Driver 

Refer to Figure 4-5-27 and Table 4-5-5. 



1A 



IB 



1C 



D — 



1Y 



1Z 



2C 



2A 



2B 



^o — 



2Y 



2Z 



Figure 4-5-27 Driver Logic Diagram (SN75110) 
Table 4-5-5 SN75110 Function Table 



Logic Inputs 


Inhibit Input 


Outputs 1 


A 


B 


C 


D 


Y 


Z 


X 


X 


L 


X 


OFF 


OFF 


X 


X 


X 


L 


OFF 


OFF 


L 


X 


H 


H 


ON 


OFF 


X 


L 


H 


H 


ON 


OFF 


H 


H 


H 


H 


OFF 


ON 



Note: H— High Level, L— Low Level, X— Irrelevant. 

(2) Receiver 

Refer to Figure 4-5-28 and Table 4-5-6. 

1A 



IB 



-c 




1G 




1Y 



2G 



2A 



2B 





2Y 



-c 



Figure 4-5-28 Receiver Logic Diagram (SN75107/75108) 
Table 4-5-6 SN75107/75108 Function Table 



Differential Inputs 


Strobes 


Output 


G 


S 


Y 


A-B > 25 mV 


X 


X 


H 


-25 mV<A-B<25mV 


X 


L 


H 


L 


X 


H 


H 


H 


Indeterminate; 


A-B < -25 mV 


X 


L 


H 


L 


X 


H 


H 


H 


L 



Note: H— High Level; L— Low Level; X— Irrelevant. 
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4.5.7.2 "A" Cable (Control Cable) Transmission 

Refer to Figure 4-5-29. 




777T 



SN75110 Input 



SN751 10 Output 



H: OV 



X 



L: -0 336V 



—I \^- 10ns £ Td < 35ns (at 10% - 90%) 



SN75107 Output 



Notes: 1. Line terminators are located on the unit and the controller. R1 to R4: 56 fi + 5 %, 
1/10W. 

2. A line terminator is located on the terminator assembly of the last unit in the daisy 
chain configuration. 

3. The maximum cable length is 30 meters. 

Figure 4-5-29 Balanced Transmission of "A" Cable 
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4.5.7.3 "B" Cable (Data Cable) Transmission 

Refer to Figure 4-5-30. 




SN751 07/751 08 



7777" 



SN75110 Input 



SN751 10 Output 



H: OV 



L: -0.98V 



X 



., 1 ns £ To £ 3! ns (at 1 0% - 90%) 



SN75107 Output. 



al Balanced Transmission of "B" cable 

Note: 1 . Cable shall be flat with characteristic impedance of 100 ± id ohms. 

2. Line terminators are located on the receivers at the drive er control unit. R1 and R2 
are 82 ohms ± 5%, 1/10W, 

3. The protect resistors (470 ohms) should be located on the leceiver side. 470 f2 ± 5 %, 
1/10W. 

4. A bias network should be used to prevent disturbance coridltions by power failure at 
the control unit end of Unit Selected and Seek End signals ai in b). 




SN751 07/751 08 



+ 5 V 
b) Bias Network to Prevent Power Failure Disturbance 

Figure 4-5-30 Balanced Transmijision "B" Cable 
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4.5.7.4 Channel Ready Driver 

The Channel Ready signal must be issued so that data is protected during a 
power failure of the control unit. Relay logic and passive terminations some- 
times aid this requirement. If SN751 10A drivers are used to drive the Channel 
Ready signal from the control unit, dual drivers should be connected in parallel, 
and no 56 ohm termination to ground should be used at the control unit. 

4.5.8 Connectors and Cables 

4.5.8.1 Connectors 

(1 ) "A" Cable connectors (60 positions) 
Refer to Table 4-5-7. 

Table 4-5-7 "A" Cable Connectors 



Connector 



Drive Side 



Cable Side 



Fujitsu Specification 



FCN-702P060-AU/M 
FCN-704P060-AU/M 
FCN-705P060-AU/M 

FCN-707J060-AU/B 
FCN-707J060-AU/O 



(Wire Wrapping) 
(Straight) 
(Right Angle) 

(Closed End) 
(Through End) 



(2) "B" Cable connectors (26 positions) 
Refer to Table 4-5-8. 

Table 4-5-8 "B" Cable Connectors 



Connector 



Fujitsu Specification 



Drive Side 



Cable Side 



FCN-702P026-AU/M 
FCN-704P026-AU/M 
FCN-705P026-AU/M 

FCN-707J026-AU/B 
FCN-707J026-AU/O 



(Wire Wrapping) 
(Straight) 
(Right Angle) 

(Closed End) 
(Through End) 



4.5.8.2 Cable 

Refer to Table 4-5-9. 

Table 4-5-9 Cable 



Cable 


Specification 


A 
B 


455-248-60 Spectra Strip 
Zo = 100 ohms ± 10 ohms 
28 AWG, 7 strande 

174-26 Ansley / 3476-26 3M 

Zo = 1 00 ohms ± 1 ohms / Zo = 1 30 ohms ± 1 5 ohms 

28 AWG, 7 strands / 28 AWG, 7 strands 
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4.5.9 Connector Pin Assignment 

4.5.9.1 "A" Cable Connector 60 Pin 

Refer to Table 4-5-10. 

Table 4-5-10 "A" Cable Pin Assignment 



Pin 


Function 


Pin 


Function 


1 


Tag 1 L 


31 


Tag 1 H 


2 


Tag 2 L 


32 


Tag 2 H 


3 


Tag3L 


33 


Tag 3 H 


4 


BusOL 


34 


Bus OK 


5 


Bus 1 L 


35 


Bus 1 H 


6 


Bus 2 L 


36 


Bus2H 


7 


Bus 3 L 


37 


Bus 3 K 


8 


Bus4L 


38 


Bus 4 K 


9 


Bus5L 


39 


Bus 5 H 


10 


Bus 6 L 


40 


Bus 6 FT 


11 


Bus 7 L 


41 


Bus 7 H 


12 


Bus 8 L 


42 


Bus 8 H 


13 


Bus 9 L 


43 


Bus 9 H 


14 


Channel 1 Ready L 


44 


Channel Ready H 


15 


Status 3 L 


45 


Status 3 H 


16 


Status 2 L 


46 


Status 2 H 


17 


Status 1 L 


47 


Status 1 H 


18 


Index L 


48 


Index Ff 


19 


Status L 


49 


Status Q H 


20 


Status 5 L 


50 


Status 3 H 


21 


Busy L (Dual Channel Only] 


51 


Busy H IDual Channel Only) 


22 


Unit Select Tag L 


52 


Unit Selict Tag H 


23 


Unit Select 1 L 


53 


Unit Selict 1 H 


24 


Unit Select 2 L 


54 


Unit Sefict 2 H 


25 


Sector L 


55 


Sector H 


26 


Unit Select 4 L 


56 


UnitSerict4 H 


27 


Tag 5 L (Selectable) 


57 


Tag 5 HtSelectable) 


28 


Status 4 L 


58 


Status 4 11 


29 


(Pick): Not used 


59 


(Hold): Not used 


30 


Tag 4 L (Selectable) 


60 


Tag 4 H Selectable) 



4.5.9.2 "B" Cable Connector 26 Pin 

Refer to Table 4-5-11. 

Table 4-5-1 1 "B" Cable Pin Assingment 



Pin 


Function 


1 


GND 


2 


IF Write Clock L 


3 


Read Data L 


4 


GND 


5 


1 F Read Clock L 


6 


Write Clock L 


7 


GND 


8 


Write Data L 


9 


Unit Selected H 


10 


Seek End L 


11 


GND 


12 


Index L 


13 


Sector L 



Pin 



)f unction 



14 


1 F Write:Clock H 


15 


GND 


16 


Read Daf . H 


17 


IF ReadiJIockH 


18 


GND 


19 


Write CI* k H 


20 


Write Dat;i H 


21 


GND 


22 


Unit Sel* ted L 


23 


Seek End H 


24 


Index H i 


25 


GND 


26 


Sector H_ 
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4.6 ELECTRICAL CIRCUIT FUNCTION 

4,6.1 Start/Stop Control 

DC powers of +5V, —12V and +24V are applied to the drive from the optional 
power supply unit or system power. +12V required for servo circuit is regulated 
from +24V on TVQM PCB assembly. 

The DC voltage monitor circuit (which monitors +5V, —12V, +24V and internal 
+12V) issues Power Ready (PWRDY) signal through the delay circuit when these 
voltages are within the specified range. 

When +5V is supplied to the drive, the Crystal Oscillator circuit issues 
15,728,640 Hz clock signal, this clock signal is divided by eight and converted 
into Control Clock 1 (CTCL1) at 1,966,080 Hz frequency which controls DC 
Motor Control circuit function. Then the CTCL1 signal is divided by thirty-two 
(32) and converted into Oscillator Clock (OSCLK) at 61,440 Hz (16.3ms interval) 
which controls Power-up Sequence Control circuit function. 

Disabling of PWRDY signal resets all registers and latches on the drive, and 
also resets three latches at Power-up Sequence Control circuit, that is. Start 
Sequence Latch 1, 2 and 4 (SSL1, 2 and 4) signals which result in State 0. 

The PWRDY signal is applied to a delay circuit (45 jus) and consequently Delayed 
Power Ready (DPWRDY) signal is issued to the Power-up Sequence Latch circuit. 
The leading edge of DPWRDY signal sets SSL1 latch and results State 1. 

One hundred thirty milliseconds after enabling state 1, Emergency Retract 
(EMRT) signal is reset, and the relays RL1 and RL2 are activated on the TVQM 
PCB assembly. The contacts rCll to r813 of RL1 connect the DC Motor Power- 
amplifier and DC motor windings, the DC Motor Power-amplifier, however, 
is not activated by disabling the later-mentioned ACDME signal at this state. The 
contact RC14 of RL1 applys +5V to the solenoid of auto-lock, the auto-lock, 
however, is not released at this state. 

The contact r£21 of RL2 applys +24V power to the VCM power amplifier. 

One second after resetting EMRT signal, the circuit checks whether Accelerate DC 
Motor (ACDM) signal which must be set at State is true or false. If ACDM is 
true at this state, SSL2 latch is set and then the state moves to State 3. If not 
true, the Sequence inhibit (SQINH) latch is set. 

One second after enabling State 3, Lock Release (LKRLS) signal is set and holds 
for two seconds. The LKRLS signal activates relay RL3 and then +24V power is 
supplied to the autolock solenoid which releases the actuator lock of VCM. One 
second after releasing the actuator lock, the circuit checks whether the current 
flows through the solenoid coil or not. If correct, SSL1 latch is reset and the 
state moves to State 2. If not, SQINH latch is set. 

One hundred-thirty milliseconds after enabling State 2, Accelerate DC Motor 
Enable (ACDME) which enables the acceleration at DC motor is set. DC motor is 
accelerated according to the phase of Speed Sensor outputs (three Hall-effect 
elements), which is then converted into a Set Speed (STSPD) signal once per 
revolution. When the rotational speed is up to 3,366 rpm (—6%), Speed Good 
(SPGD) signal is issued. Going-true of SPGD signal during State 2 sets the SSL4 
latch, and the state moves to State 6. If the rotational speed is not up to 
3,366 rpm within fifty-two seconds, SQINH latch is set. 

When the DC motor is further accelerated (up to 3,600 rpm), the DC Motor Con- 
trol circuit changes to inertia mode from accelerate mode. Simultaneously a 
Start Pulse (STARTP) signal is issued, which initiates the internal initial seek 
sequence. Going-true of STARTP signal during State 6 sets SSL1 latch, and then 
the state moves to State 7. If STARTP signal does not go true within sixteen 
seconds, SQINH latch is set. 
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The internal initial seek is performed in State 7. The detail of initial seek se- 
quence is described in paragraph 4.6.4.1. The complelion of the initial seek 
sequence resets SSL2 latch, and then the state moves tt State 5. The incom- 
pletion of the initial seek sequence sets SQINH latch. 

State 5 indicates that all power-up sequences are completed. 

When DC Motor Fault (DMFL) or VCM Heat (VCMHT) malfunction occurs 
during any state, or a specific malfunction has occurred during each power-up 
sequence, the SQINH latch and Device Check (DVCK) latch are set on the drive 
and the condition is frozen at that state. Going-true of SQINH latch sets EMRT 
signal and all relays are deactivated on TVQM PCB assemble/. 

When check clear (CKCLR) signal which is issued frori the controller or the 
optional operator panel during SQINH State, SSL1, 2 aiid 4 are reset; and the 
Power-up Sequence is initiated again. 

The Start/Stop Control block diagram is shown in Figiire 4-6-1, Power-up Se- 
quence Control block diagram in Figure 4-6-2, Power-up Sequence flow chart in 
Figure 4-6-3 and Power-up Sequence timing chart in Figure 4-6-4. 
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Figure 4-6-1 Start/Stop Control Block Diagram 
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Figure 4-6-2 Power-up Sequence Control Block Diagram 
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Figure 4-6-3 Power-up Sequence Flow Chart (Sheet 1 of 4) 
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Figure 4-6-3 Power-up Sequence Flow Chart (Sheet 2 of W) 
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Figure 4-6-3 Power-up Sequence Flow Chart (Sheet 3 of 4) 
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Figure 4-6-3 Power-up Sequence Flow Chart (Sheet 4 ©f 4) 
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Figure 4-6-4 Power-up Sequence Timing Chart 



4.6.2 DC Motor Control 

The block diagram of DC Motor Control is shown in Figure 4 6-5. 

As mentioned in Section 4.6.1 (Start/Stop Control), the ACDME signal initiates 
the acceleration of the DC Motor according to the phase outputs of the Speed 
Sensor. During the start-up sequence, the Current Limitej limits the winding- 
flow current to 4.0A nominal by detecting the voltage level a' the bleeder resistor. 

When the spindle rotation is initiated by initial stage, the Speed Sensor output is 
converted into TTL level signals (Phase A, B and C: PHA. PHB and PHC), are 
then applied to Speed Detect and DC Motor Fault Detect circuits. The PHA, 
PHB, and PHC signals have two cycles per revolution. 

The positive-going edge of PHA signal sets the next latch and the negative-going 
edge of *PHB signal resets this latch; the latch output signal is then applied to the 
Clock Synchronize and Divider circuits which generate Sel Speed (STSPD) and 
Timer Clock (TMCLK) signals once per revolution. The TMCLK signal resets the 
Divide Counter at the leading edge, and is alsd applied to llie Time-out Counter. 
The STSPD signal is applied to the Speed Detect and Accelerate Latch circuits. 
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Figure 4-6-5 DC Motor Control Block Diagram (Sheet 1 of 2) 
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Figure 4-6-5 DC Motor Control Block Diagram (Sheet 2 of 2) 
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During the power-up sequence, the leading edge of the PWRDY signal sets the 
Q44 signal which is final stage output of the Divide Counter (Divided by 65536). 
The Q44 signal inhibits the count-up function of the Divide Counter until the 
counter is reset by the leading edge of the TMCLK signal, and also is clocked by 
the leading edge of the STSPD signal. When the Q44 signal goes true, this indi- 
cates that the rotational speed is slower than nominal speed. When the rotational 
speed is within ±6% of nominal speed, the Speed Good (SPGD) signal goes true. 

About thirty-five seconds after power on, when the Q44 signal is false at the 
leading edge of the STSPD signal, DC Motor control mode is changed to inertial 
mode from accelerate mode. Simultaneously, the STARTP signal, which starts 
the initial seek sequence, is issued at the first negative going-edge of the ACDM 
signal. The DC Motor control then repeats the accelerate mode and inertia mode 
and maintains the rotational speed at 3,600 rpm ±1%. 

The timing chart of the DC Motor power-up sequence is shown in Figure 4-6-6. 

In accelerate mode the ACDM signal is set by the leading edge of the STSPD 
which clocks the Q44 signal, and the PHA, *PHB and PHC signals are decoded 
into binary signals. By combining of these decoder outputs, the power amplifier 
drives the DC Motor windings as shown in Figure 4-6-7. 
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Figure 4-6-6 Power Up DC Motor Control 
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Figure 4-6-7 DC Motor Accelerate/Inertia Mode Control 
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4.6.3 Unit Selection 

The Micro Disk Drive must be selected before it will respond to any comnnands 
from the control unit. Tag and Bus receivers are not enabled until the unit is 
selected. 

This describes the dual channel functions related to selection. They are as 
follows: 

• Unit address select 

• Reserve 

• Release 

• Priority select (unconditional reserve) 

• Disable with a maintenance switch 

The functional block diagram of dual port is shown in Figure 4-6 8. 

4.6.3.1 Unit Address Select and Reserve 

A unit is selected or reserved in an identical sequence whicfr is initiated by Unit 
Select Tag (USLTG) and a unit address signal (Unit select 1, 2, 4: USL 1, 2, 4). 
However, this sequence cannot start when: 

• The unit is selected and reserved by the opposite channel. 

• The unit is not selected, but reserved by the opposite channel. 

• The channel which has attempted to select the unit is disabled by the main- 
tenance switch on the unit or because the unit is placed iii the Priority Select 
state by the opposite channel. 

The select/reserve sequence is as follows: 

Suppose that the unit is ready to be selected that is, nonie of the above three 
conditions exists. A controller stjnds USLTG and USL 1,: 2, 4 to the unit. If 
the unit address from the channel-A controller agrees with tfi^ logical unit number 
(LUN), the unit sends Unit Selected to the channel-A controller through cable B 
when Channel-A Compare (CHACMP) is sent to the XCDIVI printed circuit board. 
This sequence is the same as with the single-port conf iguratic«i. 

Unless the unit is selected or reserved by channel-B and, as a result, is Busy, 
CHACMP causes the Channel A Selected signal (CHASLD) td be sent in synchro- 
nization with Clock 1 (CLK1) from the oscillator. CHASLD turns on the 
Channel-A Enable (CHAENB) signal to make the driver/red"iver for Channel-A 
ready for transmission/reception, drive the LED to indicafc CHASLD, switch 
the WDAT/WCLK multiplexer to Channel-A, set Busy to intlicate that the unit 
is selected or reserved by the Channel-A controller, and tri^ier the Set Reserve 
(STRSV) one-shot multivibrator to set the reserve latch. 

If channel-A and B attempt to select a unit at the same tinie, CLK1 and CLK2 
(clocks with the same frequency and different phases) deterrnine which channel 
is to access the unit. As a result. Busy is set. 

The STRSV one-shot multivibrator output sets the Channel A Reserved 
(CHARSV) latch about 300 ns after CHASLD. This CHARSV signal turns on 
the LED on the XCDM printed circuit board, sets BUSY Aj and sets Seek End 
B (SKENDB) to "1" before its transmission to Channel-B. SfcEND to Channel-B 
is kept "1" as long as the unit is reserved by Channel-A. 

The unit is kept selected/reserved by Channel-A until Chanr.el-A is disabled by 
the maintenance switch or until USLTG becomes false; When Channel-B 
attempts to select the unit, the unit sends BUSYA as a busy iignal to Channel-B, 
and sends also Unit Selected B (USLDB) to indicate that itHs selected/reserved 
by Channel-A. 

Even when USLTG from Channel-A goes false after the select/reserve sequence, 
the unit remains reserved by Channel-A. This reserved state' is not reset until a 
Release command comes from Channel-A, Channel-A is diiabled by the main- 
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tenance switch, Channel-B performs Priority Select, or the power is turned on/ 

off. 

If the opposite channel control unit attempts to select a channel while it is 

selected or reserved by the other channel control unit (i.e. in Busy state). Tried 

Latch in the dual channel is set. Thus, at the time when the one channel becomes 

neither selected nor reserved. Seek End goes faise for 30 iis so that the opposite 

channel, having been waiting, can interrupt. 

If the unit is in Disabled state (realized by Priority Select from the opposite 
channel or by Disable switch) and the other channel attempts to select the unit, 
no signal response is activated. 

The block diagram of the select/reserve circuit is shown in Figure 4-6-9, and the 
related flowchart and timing chart are shown in Figures 4-6-10 and 4-6-11, 
respectively. 
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Figure 4-6-11 Select/Reserve Timing Chart 



4.6.3.2 Release 

The release command resets the reserved and priority ielect (unconditional 
reserve) states. Release is executed by two functions described in the following. 
One is a release command from a control unit (Tag 3 Bus bit 9) and the other 
is Release Timer of the dual channel option. 

(1 ) Release command (Tag 3, Bus; bit 9) 

Reserve and Priority Select (unconditional reserve) are reset by the leading 
edge of Tag 3 and Bus Bit 9 sent from the control unit. Thus, it is possible 
to be accessed from the control unit of the opposite channel. 

(2) Release Timer 

If the switch on the dual channel is set to the RLTM position. The Release 
function is enabled by the unit itself. If unit Select Tag signal goes false 
when the switch is being set to the RLTM position, the Release Timer one- 
shot (500 ms) is triggered. The Reserve Latch is reset by the trailing edge of 
the Release Pulse. 

If the switch is set the ABSL (Absolute Reserve) tide, the one-shot is 
disabled. 

4.6.3.3 Priority Select (Unconditional Reserve) 

Even if a unit is selected or reserved (except unconditional reserve) by a channel, 
the opposite channel can switch the unit to its channel by issuing a Priority 
Select (Unit Select Tag, unit address and Bus Bit 9) command. 

This command sets the Unconditionally Reserved (UCRSV) latch to inhibit all 
signals, Select/Reserve is given to the channel and, at the same time, the channel 
which was previously connected is disconnected. Once it is set in an uncon- 
ditional reserve state, all signals are disabled to the opposite channel. 

The Unconditionally Reserve is released only by the releaK command given by 
the channel with exclusive connection. 

4.6.3.4 Disable Switch 

During maintenance the interface functions released to channels A and B can be 
inhibited by using the maintenance switch on the XCDM printed circuit board. 
This disable function can be done for the two channels sepaiately. 

4.6.4 Seek Control Logic Function 

The M232X has four types of seek modes: Initial Seel<, Return To Zero (RTZ), 
Direct Seek by Tag 1, and Linear Mode. 

(1) Initial Seek Mode 

The Initial Seek Mode positions the heads at Cylindej during power-up 
sequence. 

(2) Return To Zero Mode 

The Return To Zero (RTZ) mode moves the heads to Cylinder 0, regardless of 
where they are when the RTZ command is received. Return To Zero mode is 
essentially equivalent to the Initial Seek mode; therefore, they are both 
referred to as the Go To Zero (GTZ) mode. 

(3) Direct Seek Mode 

The Direct Seek mode causes a seek to the cylinder add-ess specified by Bus 
bit to 9, Tag 1 signals from the control unit. 
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(4) Linear Mode 

Linear mode causes the heads to tracl< the center of the specified cylinder 
after the seek operation has been completed. An Offset operation is avail- 
able in the Linear mode. 

When a power failure or seek malfunction has occurred on the unit, each seek 

mode is reset and the heads are returned to the Landing Zone by the retract 

spring in the actuator assembly. 

The Seek Control Logic block diagram is shown in Figure 4-6-12. 
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Figure 4-6-12 Seek Control Logic Block Diagram 
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4.6.4.1 Initial Seek Mode 

The Start Pulse (STARTP) is issued to the Seek Control circuit when the spindle 
rotational speed has reached its nominal value. The STARTP signal sets State 
7, Go To Zero Mode (GTZM), Under Sequence (UNSQ), Drive Linear Motor 
(DRLM), and Forward Drive (FWDD) latches, and resets the Low Speed (LSPD) 
latch. 

At the start of Initial Seek, the heads move toward the outside of the disk 
(forward) at high speed by enabling FWDD and disabling Low Speed (LSPD). 
When the heads have passed through the IGB2 zone and enter the IGB1 zone, 
the heads are driven toward the outside of the disk at low speed by enabling the 
FWDD and LSPD signals. 

When the heads have passed through IGB1 zone, the Position Drive (PSDR) goes 
true, which changes the target velocity to the Position signal. When the velocity 
reaches the capture range, Velocity Equal to Zero (VEQZ) signal goes true which 
then resets the DRLM and PSDR latches and set the Linear Mode (LNMD) latch. 
When the LNMD signal goes true, it keeps the heads precisely on the center of 
Cylinder 0, that is, the first 0DD1-EVEN1 and EVEN1-EVEN2 servo track. 

The first Index signal under the linear mode triggers the Settling 1 one-shot 
(STL1:2.0 ms). The trailing edge of the STL1 signal sets the Seek End 
(SKEND), On Cylinder (ONCYL), and Unit Ready (URDY) latches, and also 
resets the GTZM, and UNSQ latches. 

If the initial seek has not been performed within 4 seconds after STARTP, the 
Device Check goes true. Not Ready status is true. The Device Check Clear signal 
under the not ready status, which is commanded from the control unit or the 
Check Clear key, will cause a retry of the Initial Seek sequence. 

The Return To Zero (RTZ) command, with a complete servo-off sequence and 
during the Ready status, initiates the Initial Seek sequence. 
The Go To Zero flow chart is shown in Figure 4-6-13, and the timing chart for 
Initial Seek is shown in Figure 4-6-14. 
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Figure 4-6-13 Go To Zero Flow Chant (Sheet 1 of 3) 
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Figure 4-6-13 Go To Zero Flow Chart (Sheet 2 of 3) 
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Figure 4-6-13 Go To Zero Flow Chart (Sheet 3 of 3) 
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Figure 4-6-14 Initial Seek Timing Chart 



4.6.4.2 Return To Zero Mode 

The Return To Zero mode is initiated by a Return To Zero (RTZ) command 
from tiie control unit during Reiady status and linear mode 

The RTZ command sets GTZM, DRLM, and UNSQ litches; resets SKEND, 
ONCYL, and Seek Error (SKERR) latches; and resets Present Cylinder Address 
Register (PCAR), Next Cylinder Address Register (NCAR), and Head Address 
Register (HAR). 

At the start of GTZM, the heads move toward the center of the disk (reverse) 
at high speed by disabling the FWDD and LSPD signals. 

When the heads have passed through the Servo Zone and enter the IGB1 zone, 
they are driven toward the center of the disk at low speed. 

When the heads enter the IGi32 zone, they are driven toward the perimeter 
forward) at high speed. Upon entering the IGB1 zone iigain, they are driven 
forward at low speed. 

The subsequent sequence is equivalent to the Initial Seek Mode. 

The RTZ timing chart is shown in Figure 4-6-15. 
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Figure 4-6-15 Return To Zero Timing Chart 



4.6.4.3 Direct Seek Mode 

Direct Seek mode is initiated by activating the Tag 1 signal. 

The leading edge of Tag 1 sets the bus bits to 9 into the Next Cylinder Address 
Register (NCAR) when the bus contains an address of less than 822. 

When the NCAR output is not equal to the Present Cylinder Address Register 
(PCAR) output at the trailing edge of the Tag 1 signal (Seek Start : SEKST), a 
Direct Seek is initiated. 

The SEKST signal resets the ONCYL, SKEND, LNMD, latches, and also sets the 
SEKM, DRLM, UNSQ, and direction latches. 

NCAR1 and 2 signals are applied to the Servo Control circuit to determine the 
phase of target cylinder. 

The difference between NCAR and PCAR is equal to the' number of cylinders 
to be moved to the desired address. The difference counter outputs D1 to 
D256, Clamp Difference (CLDF) and Difference Less Thar 31 (DLT31), is sent 
to the servo control circuit to generate the target velocity. 

When the NCAR is greater than PCAR, the forward direction is set, and when 
the NCAR is less than the PCAR, the reverse direction isiset using the FWDD 
signal. 

When the heads start to move to the desired address, the Track Crossing Pulse 
(TXPL) is sent from the servo circuit to the PCAR counter every time the servo 
head crosses a cylinder. The PCAR counter is increased by the trailing edge of 
the TXPL signal in the forward direction, and is decreased in the reverse direc- 
tion. 

When the difference is equal to zero, the Position Drive (I'SDR) signal is acti- 
vated and the velocity follows the position signal. When tjie VEQZ signal goes 
true, LNMD latch is set, and DRLM and PSDR latches are reset. The successive 
ONTR signal triggers the Settling 1 (STL1) one-shot (2.0 ms). The trailing edge 
of STL1 signal sets the ONCYL and SKEND latches and reset the SEKM and 
UNSQ latches. 

If NCAR is equal to PCAR at the leading edge of Tag li a No Motion Seek 
(NOSEK) signal is activated and triggers Settling 2 (STL2'; 5ms) one-shot. The 
ONCYL and SKEND signals are reset by the trailing edge of khe TAG1 signal and 
then ONCYL and SKEND signals go true at the trailing edge'of STL2 signal. 
If an illegal cylinder address (CAR > 822) is issued from the control unit, the 
trailing edge of the TAG1 signal resets the ONCYL and SK6ND signals and then 
sets the Seek Error (SKERR) and SKEND signals immediately. The LNMD 
latch is also reset and the heads move to the Landing Zone. 

The Direct Seek flow chart is shown in Figure 4-6-16 an^ the timing chart is 
shown in Figure 4-6-17. 
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Figure 4-6-16 Direct Seek Flow Chart (Sheet 1 of 3) 
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Figure 4-6-16 Direct Seek Flow Chart (Sheet 3 of 3) 
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Figure 4-6-17 Direct Seek Timing Chart 



4.6.4.4 Servo Off Mode 

If a seek malfunction shown in Table 4-6-1 occurrs in the drive, all servo modes 
(INSKM, GTZM, SEKM, and LNMD) are reset and the heads move to the Land- 
ing Zone by the mechanical force of the retract spring in the actuator assembly. 

Table 4-6-1 Seek Malfunctions 



ERROR 


UNIT STATUS 


Initial Seek Time Out 


Not Ready 


Rotational Speed High or Low 


Not Ready 


DC voltage fault 


Not Ready 


Time Out in Any Seek Mode 


Seek Error 


Over-shoot in Linear Mode 


Seek Error 


Any Guard Band in Seek Mode 


Seek Error 


0GB in Go To Zero Mode 


Seek Error 


Any Guard Band in Linear Mode 


Seek Error 


illegal Cylinder (CY > 822) 


Seek Error 



4.6.5 Servo Circuit Function 

4.6.5.1 Position Sensing 

This section describes the Position Sensing functions from the output of the 
servo head to generating the position signal. The Position Sensing block diagram 
is shown in Figure 4-6-18. 

The servo data written on the servo surface is read by the servo head, amplified 
through the Head-Preamplifier (with a nominal gain of 35), and applied to the 
Automatic Gain Control {AGO amplifier on CZGM PCB. The AGC amplifier 
keeps the output constant with an AGC voltage from the Summing Amplifier, 
even if the AGC input varies. The AGC output is applied to a Low Pass Filter 
(LPF), which attenuates the unused high frequencies, and then is amplified 
by the Carrier Amplifier. The Carrier Amplifier issues the Servo (SERVO) 
signal of four-byte interval to the Level Slice and Peak Hold circuits. 
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Figure 4-6-18 Position Sensing Bloci( Diagram (Slieet 2 of 2) 



The SERVO signal is converted into the Servo Slice Output (SVSLT) signal at a 
TTL level. The SVSLT signal triggers a 100 ns pulse at it; trailing edge and the 
trailing edge of this 100 ns pulse triggers the 320-ns-lonii Servo Pulse Window 
(SVPWD) one-shot. The SVPWD signal separates only tN Sync Pulse, that is, 
it separates the Servo Pulse (SVPLS) signal from the SVSLT signal. The SVPLS 
Signal is applied to the Phase Locked Oscillator (PLO). 

The leading edge of the SVPLS Signal triggers PLOSS one shot (1.5 us) and sets 
the PLO Latch circuit. The PLO Latch is reset by the leaC^ing edge of the Count 
7 (CT7) signal, which is the output signal of the Tinning Counter, and issues the 
PLO Latch (PLOLT) signal to the Phase Comparator iircuit and the Index 
Guard Bands sense circuit. 

The PLOSS and PLOLT signals are applied to the Phase ^Comparator circuit of 
PLO. The Phase Comparator issues an Increase (INC) Signal when phase-lead 
has occurred on the VCO output, or a Decrease (DEC) $ignal when phase-lead 
has occurred on the VCO output. The INC and DEC sigfials are applied to the 
Charge Pump circuit which converts the phase difference; into a DC-levIe signal. 
The Charge Pump circuit issues a control voltage to the Voltage Controlled 
Oscillator (VCO) through the Low Pass Filter (LPF). Thus, the PLO circuit 
synchronizes with the SVPLS signal and generates a onsbit cell clock, that is, 
the PL01F signal. The PL01F signal is applied to the VFO circuit and the 
Timing Counter circuit. 

The Timing Counter circuit divides the PL01F signal by two into 1/2F signal. 
The 1/2F signal generates the Gate 1, 2, 3, and 4 (GT1 io GT4) signals Count 
15 (CT15) and the CT7 signal, which resets the PLOLT sigial. 

The Peak Hold circuit holds the peak of the signals (Odd 1, Even 1, Odd 2 and 
Even 2) enabled by the GT1 to GT4 timing signals. The Peak-hold outputs 
(Odd 1 peak. Even 1 peak. Odd 2 peak, and Even 2 peak) are applied to the 
Summing Amplifier and two Differential Amplifier circuitt^ 

The Differential Amplifiers issue the Position Normal (PQSN) signal from Odd 1 
peak and Even 1 peak signals, and the Position Quadratu e (POSQ) signal from 
Odd 2 peak and Even 2 peak signals. The Summing Amplifier issues the AGC 
Control Voltage (AGC) signal for the AGC amplifier. ^Nhen the AGC signal 
exceeds the reference level, the Head Loaded (HDLD) signal is issued to the 
seek control circuit. The timing chart for PLO and Peak Bold is shown in Figure 
4-6-19. The conversion waveform from Servo signal to du«)l-phase position signal 
is shown in Figure 4-6-20, which is valid when the servo head is moving. 
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Figure 4-6-19 PLO and Peak Hold Timing Chart 
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4.6.5.2 Servo Control 

The block diagram of the Servo Control circuit after Position Sensing is shown in 

Figure 4-6-21. 

(1) Block Description 
a) Position Signal Slice 

The dual-phase position signals, POSN and POSQ which are demodulated 
through Position Sensing circuitry, are applied to a level slice circuit. The 
Position Signal Slice circuit then issues NGTQ and NQGTZ signals which 
are applied to Position Decoder, also issues an Off-track (OFTRK) signal 
which indicates that the servo head positions off from the center of each 
cylinder by ±9 um. 
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Figure 4-6-21 Servo Control Block Diagram (Sheet 1 of 2) 
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Figure 4-6-21 Servo Control Block Diagram (Sheet 2 of 2) 



b) Position Decoder 

The Position Decoder circuit issues the two ieastisignificant bits of the 
current cylinder address. Present Address 2 and 1 (PAR2 and PARI) 
which are decoded by the NGTQ and NQGTZ signals. The Position De- 
coder circuit also issues Select N Non-invert (SNISI), Select Q Non-invert 
(SQN), Select N Invert (SNI), and Select Q Invert (SQI) signals, which 
control the Velocity Generator circuit and Fine Position Generator 
circuit. 

c) Track Crossing Pulse Generator 

The Track Crossing Pulse Generator circuit issues a B-^s-wide Track 
Crossing Pulse (TXPLS), which is generated by PAfi2, PARI, and OFTRK 
signals, and which is applied to the Present Cylinder Address Register 
(PCAR). The PCAR counts up the TXPLS signal when Forward Drive 
(FWDD) signal is true, and counts down when FWDO signal is false. 
The timing chart for items (a) through (c) is shown in Figure 4-6-22. 
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Figure 4-6-22 Position Detect Timing Chart 
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d) Position Signal Differentiator 

The Position Signal Differentiator circuit differertiates the dual-phase 
position signals, POSN and POSQ, to generate the actual velocity from the 
linear portion of the position signal. 

e) Velocity Generator 

The SQI, SNI, SNN, and SQN signals, which are issiied from the Position 
Decoder circuit, pull out the linear portion of the position signals; the 
composed signal and Current Sense (CSNS) signal api; then converted into 
the Velocity (VEL) signal. 

f) Absolute Velocity Generator 

The Absolute Velocity Generator converts the velocity signal, with 
polarity, into the Absolute Velocity (ABSVL) signal. 

g) V = Detector 

When the Equal signal on the Clamp Gate circuit gOes true, and OFTRK 
signal goes false, and when the velocity is within 1 cm/second, the 
Velocity Equal to Zero (V = 0) signal is issued to thi; Seek Control circuit 
and then the Seek mode is changed to Linear moda by terminating Seek 
operation. 

The timing chart of the Velocity Generator is shown in Figure 4-6-23. 
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Figure 4-6-23 Velocity Generator Timing Chart 
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h) Fine Position Generator 

The Fine Position Generator circuit pulls out the linear portion, that is, 
the Fine Position (FNPOS) signal from the PQSN and POSQ signals 
controlled by SQI, SNI, SNN, and SQN signals The FNPOS signal is 
applied to the Smoother, On Track Detector, arid Clamp Position De- 
tector circuits. 

i) Smoother Generator 

The Smoother Generator circuit polarizes the PNPOS (the polarity of 
signal which is in accord with the head movement cirection) and issues the 
Smoother (SMTH) signal. The SMTH signal makes the DA signal smooth 
through the Function Generator circuit (see item (I), below). When the 
difference between NCAR and PCAR, however, isljreater than 512 during 
Direct Seek mode, or GTZ mode is activated then the SMTH signal is 
deactivated. 

j) On Track Detector 

The On Track Detector senses the servo head positions on the center of 
each cylinder within ±5 Mm and issues an On Tritck (ONTRK) signal to 
seek control and fault detect logics. 

The timing chart of Fine Position Generator is siiown in Figure 4-6-24. 
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k) DA Converter 

The DA Converter DAC circuit generates the target velocity during Direct 
Seek or GTZ operations. When the Direct Seek operation is performed, 
the Difference Counter bits D1 to D256 are appi&.'d to the DAC at the 
beginning of the seek operation. When the servo iiead passes through a 
cylinder, the TXPLS signal is issued and it dec: eases the Difference 
Counter. When the Difference Counter output is equal to or greater than 
512, the D1 to D256 signal is clamped to 511 afid the DAC output is 
adjusted to be -7.3V. 

When the GTZ operation is performed, GTZ and LSPD signals set a target 
velocity through the DAC. 

When the Offset operation is performed, OF ACT and OFRVS signals set 
the offset voltage to a value equivalent to ±3 urn from the center of 
cylinder. The DAC output, -DA signal, is applied w the Function Gener- 
ator and Clamp Position circuits. 
I) Function Generator 

When the Difference Counter output is less than 51 1 the Function Gener- 
ator circuit converts the DAC output into a smooth waveform by adding 
the SMTH signal. The Function Generator issues a Function (FUNC) 
signal which is the optimum deceleration curve for; positioning time and 
the deceleration current profile. 

When the servo control is changed to deceleration from acceleration, the 
Function Generator adds the integrated ACCL signal to the FUNC signal 
to avoid an excessive force to the actuator. 

m) Velocity Error Detector 

The Velocity Error Detector circuit issues the Volocity Error (VER) 
signal, which is applied to the Power Amplifier, afm comparing a target 
velocity (FUNC) signal and actual velocity (VEL) siqnal. At the termina- 
tion of Seek operation, the Clamped Position (CL^'OS) signal is applied 
to the Velocity Error Detector instead of the FUNC signal, which is 
activated by the PSDR signal. 

n) Accelerate Detector 

The Accelerate Detector output, that is, the Accelerate (ACCL) signal, is 
set when the TXPL signal is equal to the DGT51P signal. The ACCL 
signal is applied to the Function Generator circuit. 

The timing chart of the Target Velocity Generator, for a Direct Seek 
operation, is shown in Figure 4-6-25, and the timing chart for a GTZ 
operation is shown in Figure 4-6-26. 



B03P-4740-0111A...02 4-95 



POSN 



POSQ 



-VEL 



-DA 



SMTH 



TXPLS 




V 



FUNC 




OV 



FWDD 



■ih 



VER 



V 



Figure 4-6-25 Direct Seek Target Velocity Generator 



4-96 



B03P-4740-0111A...02 



IGB2 



CYO 



FWDD- 



I.SPD 



Direiction 1 Reverse 
Speod I High-speed 



-DA 



Reverse 
Low-speed 



f-orward 
High-speed 



Forward 

Low-speed 



■ V 



-VEL- 



\ 



V 



V 



VER 



I 



^i«1i^^^S«"t ^i^N^S^ 



I 



.^ In 



V 



Figure 4-6-26 GTZ Target Velocity (aenerator 



B03P-4740-0111A...01 



4-97 



p) Clamp Gate 

The Clamp Gate circuit issues Minus Clamp Position (MCLMP), Plus Clamp 
Position (PCLMP) and Equal (EQUAL) signals through the adder circuit, 
which compares the two least-significant bits (NCAR2 and 1) of the target 
cylinder (NCAR2 and NCAR1) with PAR2 and PARI signals from the 
Position Decoder circuit. 

q) Clamp Position Generator 

The Clamp Position Generator holds the position signal at specified levels 
when the servo head is positioned within three cylinders of the target 
cylinder address specified by the two least-significant bits of NCAR and 
PAR. This extends the area controlled by the servo circuit. 

The PCLMP signal sets the Calmped Position Signal (CLPOS) to +2 V, the 
MCLMP is set to -2 V, and the EQUAL signal enables the FNPOS signal on 
the CLPOS signal. 

The CLPOS signal is applied to the Velocity Error Detector circuit when 
the PSDR signal goes true at the termination of Seek operation, and is then 
applied to Low Pass Filter (LPF) when the servo head settles on the 
specified cylinder. 

The timing chart of Clamp Position is shown in Figure 4-6-27. 
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r) Low Pass Filter (LPF) 

The servo circuits form a feed-back loop during track following after a 
Seek operation using the position signal recovered from the servo head. 

The LPF circuit attenuates unused high frequencies, 
s) Position Error Detector 

The Position Error Detector pulls out the phase-compensated Position 
Error (PER) signal required for the feed-back loop during track following. 

The PER signal is composed of FNVEL (phase-compensating) signal, and 
an integrated position signal; improves stiffness and track following cha- 
racteristics of lower frequencies. 

t) Power Drive Multiplexer 

The Power Drive Multiplexer circuit passes through either the VER signal, 
by activating DRLM signal during Direct seek or GTZ operation, or the 
PER signal, by activating the LNMD signal during track following se- 
quence. 

u) Power Amplifier Driver 

The Power Amplifier Driver circuit drives the last stage of the power 
amplifier. This circuit controls the base current to the power transistors 
by comparing the input signal with the feed-back signal from the last-stage 
transistor current. 

v) Power Amplifier 

The Power Amplifier circuit is a current amplifier which drives the coil of 
the Voice Coil Motor (VCM). Four transistors compose H-type circuit, 
w) Current Sense 

The Current Sense circuit detects the VCM coil current through the 
voltage bleeder resistors. The coil current is amplified by the differential 
mode, and then the Current Sense (CSNS) signal is issued. 

x) VCM Heat Detect 

The VCM Heat Detect circuit senses an abnormal current flowing through 
the VCM coil or DC Motor windings. 

The coil current of the DC Motor windings current is integrated and con- 
verted into the VCM Heat Detect (VCMHT) signal. 

(2) Direct Seek Servo Control 

During a Direct Seek with servo control, the servo head is driven high speed, 
so that the actual velocity pulled out from the position signal through the 
servo head is equal to the target velocity controlled by the Difference 
Counter. Whenever the servo head has passed through each cylinder, the 
target velocity is decreased for optimum speed control. The Direct Seek 
signal flow is shown in Figure 4-6-28. 

(3) GTZ Servo Control 

Wherever the head is positioned, GTZ Servo Control returns the head to 
Cylinder 0. The target velocity is given by the specified velocity, that is, 
high speed is 7 cm/second and low speed is 2 cm/second. 

The GTZ signal flow is shown in Figure 4-6-29. 

(4) Linear Mode Servo Control 

When the servo head is positioned within capture distance from the specified 
cylinder, the Servo Control mode is changed to Linear mode. During Linear 
mode (track following), the feed-back loop is formed to minimize the 
Position Error Signal. 

When an Offset operation is performed, the offset voltage is applied to the 

Position Error signal through the DAC. 

The Linear mode signal flow is shown in Figure 4-6-30. 
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4.6.6 Index/Sector /Guard Band Generate Function 

4.6.6.1 Index Detect 

As described in the position sensing discussion, the servo signal contains missing 
Index Bits. The servo pulse (SVPL) is applied to the PLG which outputs a one- 
bit cell clock (PL01F). 

The FLO latch (PLOLT) signal is set by the leading edge of the SVPL signal and 
reset by the leading edge of Count 7 {CT7). It is applied to a shift register in 
the LSI (MB 15238) and clocked by the positive-going dtJge of the CT7 signal. 

The shift register outputs are decoded, and then the Iridex (INX) signal, two 
Inner Guard Band pulse (IGB2P and IGB1P) signals, and the Outer Guard Band 
pulse (OGBP) signals are detected by the combination ol the decoder outputs. 
The block diagram of Index and Guard Band pattern delect is shown in Figure 
4-6-31. The timing chart of the Index signal processing is #iown in Figure 4-6-32. 
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Figure 4-6-31 Index/Guard Band Patterns Detect Block Diagram 
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Figure 4-6-32 Index Detect Timing Chart 



4.6.6.2 Guard Band Detect 

As described in Section 4.3.3, each guard band has a missing Index bit. When the 
servo head is located on any guard band track, the servo PLO circuit develops 
IGB2P, IGB1P, or OGBP and missing detect (MSDT) signals as shown in Figure 
4-6-33. 

The first pulse of the Guard Band Pulse sets the first flip-flop, and simultaneously 
the MSDT signal loads 187 (decimal) on the Guard Band Reset counter clocked 
by the four-byte interval Count 15 (CT15) signal. When the second pulse is 
applied before the Guard Reset Counter issue the Reset Guard Band (RSTGB) 
signal, the second pulse sets the second flip-flop; Guard Band signal (IGB2, IGB1 
or 0GB) is then issued to the seek control logic. 

The output of each Guard Band latch is reset by a RSTGB signal, when the servo 
head is not located over a guard band track and the Guard Band Reset counter 
counts up to 255 (decimal). 

The two stages of the flip-flop prevent the Guard Band signal from improper 
detection of the Guard Band signals caused by media flaws. 
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Figure 4-6-33 Guard Band Pulse Detect Timing Chart 



4.6.6.3 Sector Generator 

A Sector pulse is not written on the servo surface. The sector pulses are derived 
from a Byte counter counting Byte clocks, which are generated by the PLO 
circuit synchronized with servo pulse. One disk revolution has 20,480 Byte 
clocks, and the sector length is determined by selectable keys on the CZFM PCB. 

The Index signal (Two Bytes) from the PLO circuit enables the preset input to 
the Byte Counter. An example of 256-byte sector length is described as follows; 
The value loaded into the Byte Counter is specified by turning on SW2 keys one 
to seven and SW3 key one. The binary value of the keys not turned on {SW3 
keys two to seven) equals 65,280. The Index signal causes the Byte counter to 
be preset to 65,280. The Counter is then clocked by the positive going edge of 
the Byte Clock (BYTCL) signal until it reaches 65,535 (255 byte clocks). Then 
a carry signal which is used as a new preset enable to the Byte Counter is issued. 
The carry signal is applied to next flip-flop and then converted into 12-bit pulse 
of the Sector signal. The block diagram is shown in Figure 4-6-34, and the 
timing chart is shown in Figure 4-6-35. 
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Figure 4-6-34 Sector Generator Block Diagram 
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4.6.7 Head Selection 

A head must be selected before a read or write operation can be performed. 
(However, head switching during format write is available ) The head address is 
set by positive-going edge of Tag 2 signal with Bus bit C to 3 at Head Address 
Register (HAR). The HAR outputs, HAR1, 2, 4 and 8 signals, are applied to the 
Driver circuit on the CZGM PCB. 

HA1 and HA2 signals are converted from TTL level to ECL level, and applied to 
head ICs (HIC). Then HIC selects one read/write pre-amnlifier and one head in 
the decode circuit. At this time, Chip Select (CS) signal corresponding to that 
HIC must be ON. 

HA4 and HAS signals are converted from TTL level to +6V/0V (0V:ON) level in 
the CZGM PCB. CSO, CS1 and CS2 signals enable HDO to HD3, H4 to H6 and H7 
to H9 signals respectively, and these signal are applied to elch HIC. 

The DC regulators in the CZGM! PCB supply -i-6V DC (Vtc) and -4V DC (Vee) 
to the head ICs within the Disk Enclosure. When the power supply becomes 
abnormal condition (PWRDY signal becomes OFF), V^i supply stops immedi- 
ately. The multiple-chip select or head-short condition is cietected by an overload 
current of V^.^, supply. 

The block diagram of head selection is shown in Figure 4-6 36. 
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Figure 4-6-36 Head Selection Block Diagram 



4.6.8 Read/Write Function 

4.6.8.1 Read/Write Basic Principles 

When the disk is rotating at a nominal 3,600 rpm, a read or write may be 
performed. The basic principles of the read/write function are as follows: 
(1) Data Write 

During a write instruction, a or 1 is recorded by reversing the direction of 
the current flowing in the data head coil. When the direction of the current 
flowing in the head coil is reversed, the magnetic pcles of the head are re- 
versed and the direction of magnetic flux at the gap is revered. The direc- 
tion of magnetization of the surface of the disk is then reversed. Each flux 
reversal means that a "1 " or "0" has been recorded on the disk. 
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Figure 4-6-37 Data Write 

(2) Data Read 

During a read instruction, the transitions recorded on the surface of the disk 
are detected by the head gap. When magnetized in the same direction con- 
tinuously, no output is produced. However, when a recorded bit (180-degree 
flux reversal in the horizon1:al direction) passes under he head gap, the mag- 
netic flux flowing in the ring and coil is reversed and an output pulse is ob- 
tained. 
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Figure 4-6-38 Data Read 

(3) Principles of MFIVI Recording 

This unit uses the modified frequency modulation (MFM) recording tech- 
nique. The length of time required to define one bit of information is the 
cell. Each cell is nominally 102 ns in width. 

MFM defines a "1 " by writing a pulse at the half-cell time. A "0" is defined 
by the absence of a pulse at the half-cell time. A pulse at the beginning of a 
cell is clock. However, clock is not always written. Clock is suppressed if 
there will be a "1" in this cell or if there was a "1" in the previous cell. 
See Figure 4-6-39. 

The rule for MFM recording is summarized: 

(A) There is a flux transition for each "1 " bit at the time of the "1 ". 

(B) There is a flux transition between each pair of "0" bits. 

(C) There is no flux transition between the bits of a "10" or "01" combi- 
nation. 
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4.6.8.2 Write Operation 

The write circuit block diagram is shown in Figure 4-6-40. The servo data written 
on the disk are read by the servo head, and the PLO circuit generates one bit 
cell PL01F signal. The PL01F signal is applied to the VFO (variable frequency 
oscillator). 

The VFO is synchronized with the PL01 F signal and generates a frequency twice 
the PL01 F frequency; it then generates VF01 F and VF02F signal. VF01 F and 
VF02F signals are applied to the Write Compensation circuit; VF01F is also 
sent to the control unit as the IF Write Clock signal. The control unit must use 
this IF Write Clock signal during Write Clock (WCLK) and Write Data (WDAT) 
generating. 

When a write command is issued from the control unit after head selection, the 
WDAT and WCLK signals are sent the disk drive, and the WDAT signal is clocked 
by the positive-going edge of WCLK signal. 

The clocked WDAT signal is applied to Write Compensation (WCP) circuit, and 
then is compensated according to the theory of write compensation. Through 
the Write Compensation circuit, WDAT of NRZ code is converted into Write 
Data Pulse (WDP) of MFM code. 

When the Write Gate signal goes true, the WDP signal is toggled by a flip-flop and 
passes through the Read/Write Bus Switch IC. It is then applied to the Head IC 
(HIC) chips as Data X (DX) and Data Y (DY) signals. The write current is sup- 
plied to the selected HIC chip through a Write Current (WC) line. 
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Figure 4-6-40 Write Operation Block Diagram 



4.6.8.3 Write Compensation and MFM Coding 

When the bit density (BPi) is high on a disl< surface, and a read operation is 
performed, a peak shift phenomenon appears, which tends to widen the narrow 
part of the bit spacing because of mutual magnetic interference of the bits. 
When such a phenomenon appears, reading of the data will deviate from the 
correct bit spacing, causing errors. The write compensation circuit measures this 
peal< shift beforehand so the data is written by shifting the peak in the opposte 
direction of the peak shift appearing during the read operation. 

The NRZ write data (WD AT) sent from the control unit is clocked by the 
positive-going edge of the WCLK signal. It is then synchronized with the internal 
one-bit cell clock whose phase is specified by a sync decision window circuit at 
the positive-going edge of the Write Enable (WENB) signal. 

The NRZ data synchronized with the internal clock is applied to four-bit shift 
register. Each output of the four-bit shift register is applied to a write compen- 
sation decoder and a multiplexer and then converted into a MFM data pulse 
train with write compensation according to the truth table (as shown in Table 
4-6-2). The preshift timing of write compensation is defined by2F Early (2FEY), 
2F On-Time (2F0T) and 2F Late (2FLT) signals. 

The block diagram and timing chart are given in Figure 4-6-41 and Figure 4-6-42. 
Table 4-6-2 Write Compensation and MFM Truth Table 



SHIFT REGISTER STATUS 


WRITE COMP 


MFM 


SR 3 


SR2 


SR 1 


SRO 


EYP 


OTP 


LTP 


CLP 


DTP 


1 




1 

1 





1 
1 
1 






* 

1 





1 

* 
* 
* 


1 



1 







1 



1 







1 




1 


1 
1 
1 









1 
1 
1 



Note: EYP 


Early Pulse 


OTP 


On-Time Pulse 


LTP 


Late Pulse 


CLP 


Clock Pulse 


DTP 


Data Pulse 


* 


1 relevant 



4-120 



B03P-4740-0111A...02 



CD 
O 
U 

-o 

p 
O 



O 



WCLK 



WDAT 



WENB 



•AMEN 



7777" f 



JFF 



SYNGT 



VFO 
(VCO) 



FF 



FF 



LTBLWCP 15207 LSI 



^=r> 



DELAY 



-2FEY 
-2FOT 



-2FLT 



SYNC 
DECISION 
WINDOW 



4-BIT SHIFT 
REGISTER 



TRWD 



+VF01F 



-VFO IF 



SAMPLE 

CLOCK 

GENERATOR 



WRITE 

COMPENSATION 

DECODER 



M ■ ' ' Tip* >-■ \ ^ ^ 



ENWD 



J 




*WDP 



to 



Figure 4-6-41 Write Compensation and MFM Coding Blocic Diagram 
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Figure 4-6-42 Write Compensation and MFM Coding Timing Chart 



4.6.8.4 Read Operation 

A read operation is initiated by enabling Tag 3 and Bus 1 (Read Gate: RG). The 
analog read circuitry is enabled by disabling Write Enable (WENB). 

The DX, DY HIC (Head IC) outputs are applied to the Head/Write Bus Switch 
IC (MB4316), amplified, and then sent to LPF (Low Pass Filter) circuit as shown 
in Figure 4-6-43. 



To Head IC 




Read Write Bus Switch J 



Figure 4-6-43 Read Write Bus Switch 

The LPF attenuates the high-frequency noise; its output is then applied to the 
Automatic Gain Control (AGC) circuit. 

The AGC circuit develops the control voltage to the AGC amplifier and holds 
AGC output amplitude (300 mVp-p) at a constant level. The output of the 
AGC amplifier is amplified to 3.0 Vp-p, and sent to the Pulse Shaper circuit. 

After going false at WENB, the read circuit is activated; however, a read-tran- 
sient which is caused by the DC unbalance of the read preamplifier will occur. 
WENB signal squelches this read transient (refer to Figure 4-6-44). 
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Figure 4-6-44 AGC Squelch Function 

In the variable Soft Sector mode, the Address Mark (AM) which is a DC-erased 
three-Byte area is used for indicating the beginning of sector. When the control 
unit issues an AM-Read (Tag 3- Bus 1 • Bus 5) command, the AM-Search (AMSH) 
signal goes true and suppresses the AGC output amplitude to avoid misdetection 
of an AM caused by external or media noise in the DC-erased area (refer to 
Figure 4-6-45). 
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Figure 4-6-45 AM Search on Read Signal 
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The AGC output signal is applied to Pulse Shaper which is the analog-to-digital 
converter circuit. Pulse shaper has following three fundarjiental circuits: 

Differentiator circuit : Differentiates the AGC output signal and then 

converts the peaks into zerti-crossing signals. 

Integrator circuit : Integrates the AGC outout signal and then 

generates the data window. 

Fixed slice circuit : Slices the AGC output signal and then generates 

the data window. 

The block diagram is shown in Figure 4-6-46 and the timing chart is shown in 
Figure 4-6-47. 

The output of Pulse Shaper which is Raw Data (RAWDT), is sent to the VFO 
circuit and then is converted from MFM into NRZ data. 
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4.6.9 VFO 

4.6.9.1 VFO and Data Separator 

The Variable Frequency Oscillator (VFO) circuit synchronizes with a PL01F 
signal from the servo track during Not-Read operation and with the Raw Data 
(RAWDT) signal, from the data track, during a read operation. The block 
diagram of the VFO and Data Separator circuits is shown in Figure 4-6-48. 

The VFO and Data Separator are composed of the following circuit. 

(1 ) VFO Input Multiplexer 

(2) Time-Margin Measurement (TMG) One-Short 

(3) Reference One-Shot 

(4) Phase-compare Latch 

(5) Phase Comparator and Charge Pump 

(6) Low-Pass Filter and Buffer 

(7) Voltage-Controlled Oscillator (VCO) 

(8) Data Separator 
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Figure 4-6-48 VFO/Read Data Separator Block Diagram 



(1) VFO Input Multiplexer 

The VFO input nnultiplexer controls the VFO input. During an initial 
seek operation or a RTZ operation, this circuit inhibits an input of Data 
into the VFO circuit by enabling the filter squelch (FLTSQ) signal. This 
causes the VCO to oscillate at a free-running frequency. After an initial 
seek operation or RTZ operation, the VFO Input multiplexer controls 
the transmission of the PL01F or RAWDT signals into the VFO circuit. 

During a Not-Read operation, the PL01F signal is applied to the VFO 
circuits by the enabling of the servo mode (SVMD) signal. During a Read 
operation, the RAWDT signal is applied to the VFO circuits by disabling 
the SVMDsignal. The VFOinput multiplexer output, Data In 1 (DTINI), 
is applied to the TMG One-shot circuit. 

(2) TMG One-shot 

The TMG One-shot circuit issues a Data Input 2 (DTIN2) signal to the 
Phase Comparator, and Reference One Shot. It also issues Delayed Data 
(DLDT) signal to the Data Separator. The timing relation between 
DTIN2 and DLDT signals is adjusted by potentiometer RV2 determines 
the read margin within the VFO circuit. 

(3) Reference One-shot 

The leading edge of the DTIN2 signal triggers the Reference One-shot, 
which issues a 19 ns Reference Pulse (REFP) signal to the Phase 
Comparator Charge Pump circuit. 

(4) Phase-compare Latch 

The leading edge of the DTIN2 signal sets the Phase-compare Latch and 
the negative-going edge of -2F Early A (-2FEYA) resets it. The Phase- 
compare Latch issues a Phase-compare Latch Output (PCLO) signal to 
the Phase Comparator Charge Pump Circuit. 

(5) Phase Comparator and Charge Pump 

The Phase Comparator circuit issues a decrease frequency (DEC) signal when 
the VFO input phase is leading, and an increase frequency (INC) signal when 
the VFO input phase is lagging, comparing the phases between a DTIN2 
signal and a PCLO signal. 

The INC or DEC signal drives the constant-current circuit in the Charge 
Pump circuit. 

(6) LPF and Buffer 

The charge pump output is applied to a Low Pass Filter (LPF) and con- 
verted into DC voltage to control the VCO. During an initial seek 
operation or RTZ operation, the FLTSQ signal clamps the charge pump 
output to V to recalibrate the VFO function. 

During an initial data read operation, a VFO fast-sync (VFOFS) signal is 
issued to the VFO circuit which increases the loop gain of the VFO 
circuit to widen the capture range, and to shorten the capturing time for 
synchronization to the RAWDT signal. At termination of the Data read 
operation, the same function is activated for synchronization with the 
PL01F signal. 

The LPF and Buffer output is applied to two stages of an emitter-follower 
circuit. It controls the VCO frequency as a control voltage (Vc) signal. 

(7) VCO 

The VCO circuit is an emitter-coupled multivibrator in which cross- 
coupled transistors, 08 and Q9, form a positive-feedback gain stage. At 
any time either Q8 or Q9 and the timing capacitor, is alternately charged 
and discharged by the voltage-controlled current sources according to Vc 
signal. 
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The VCO circuit issues a 2F Early (2FEY) signal to the Data Separator 
and Write Compensation circuit. The 2FEY sighal frequency increases 
when the Vc signal goes high, and decreases when: Vc signal goes low. 
(8) Data Separator 

Through the before-mentioned process, the VFQ circuit is synchronized 
with the RAWDT signal. The VCO output, tFEY, is delayed to a 
2FERLYB (-2FEYB) signal. The -2FEYB signal is applied to the data 
window circuit and Data Sample circuit. The -2FEYB signal is applied 
to two flip-flop in the Data window circuit, hnd then toggled at its 
positive-going edge. The VFO circuit can be synchronized with a normal 
phase relation or a 180 degree shifted phase re ation. Therefore, the 
VFOFS and count F (— CTF) signals function as a "0" during the VFO 
fast mode. 

The data window circuit issues a VFO clock (VFOCLK) signal to the 
interface circuit and a data window (DTWD) sigtial to the Data Sample 
circuit. 

The positive-going edge of the DLDT signal clocks the DTWD signal, and 
then issues a -separated data (-SPDT) signal. WJien VFOFS, -CTF and 
SPOT signals go true, the DTWD signal phase is changed to a "0" on the 
SPDT signal during VFO fast mode. The SPDT signal is clocked by the 
positive-going edge of the VFOCLK signal. 

The timing chart of the VFO is shown in Figure 4-6-49, and the timing 
chart of the Data Separator is shown in Figure 4-6 50. 
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Figure 4-6-49 VFO Timing Chart 
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4.6.9.2 VFO Control Logic 

The VFO control circuit controls the input to the VFO circuit; that is, the PLO 
output PL01F or recovered read data, RAWDT, it also generates a VFO fast 
synchronization (VFOFS) signal for faster VFO synchronization with the input 
signals RAWDT or PL01F. 

In a start-up sequence, the leading edge of the PWRDY signal sets the FLTSQ 
signal to inhibit the input to the VFO circuit. The initial seek completion sets a 
Linear Mode (LNMD) signal, and then resets the FLTSQ signal to enable the 
synchronization of the VFO circuit. The leading edge of the FLTSQ signal 
clocks the initial VFO fast-sync (IVFOFS) counter which issues a 12-byte pulse 
of the VF0FS1 signal and a 1-byte pulse of the Count F (CTF) signal at the last 
of the VFOFSl signal. 

The leading edge of the VFOFSl signal sets the Servo Mode (SVMD) latch. The 
SVMD signal is applied to the VFO input nnultiplexer so that the PL01 F signal is 
applied to the VFO. Simultaneously, the VFOFS signal (12-byte) activates the 
fast synchronization of the VFO circuit. 

When either PWRDY or SPGD signal, go false or when a seek error has occurred, 
or when a RTZ command is issued to the drive, the FLTSQ signal will go true. 
A block diagram of VFO control is shown in Figure 4-6-51, and the timing chart 
of an initial VFO control is shown in Figure 4-6-52. 
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Figure 4-6-51 VFO Control Logic Blocl< Diagram 
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Figure 4-6-52 Initial VFO Control Timing Chart 



During a Non-read operation, the VFO circuit synchronia;s with the PLO out- 
put, PL01F, and generates a VFO clock (VFOCLK). In Hard Sector mode, at 
the beginning of a read operation. Read Gate is applied t© the RG True Detect 
circuit and is clocked by the positive-going edge of the *CLK2 signal. 

A rise read gate (RRG) signal, which is an output of the Rti True Detect circuit, 
is applied to 4 byte shift register. Its output then Load 8 on the lock-to-data 
counter to generate a 4-byte lock-to-data (LDATA) sigflal, and phase Adjust 
Pulse (DCTF). The leading edge of the LDATA signal ressis Servo Mode (SVMD) 
so that the VFO circuit synchronizes with RAWDT. 

In Variable Soft Sector Mode, the Rise AM Found (RAMf ) signal sets the lock- 
to-data counter to generate the LDATA signal. (Refer to Figure 4-6-53). 

At the end of the Read Gate signal, a half byte Set Lock-T€»-PLO (SLPLO) signal 
is issued and applied to the Lock-To-PLO Counter to genaate a 4-byte Lock To 
PLO (LPLO) signal. The LPLO signal sets Servo Mode (SVMD) so that the VFO 
circuit synchronizes with PL01 F. 

The LDATA and LPLO signals are converted into the VFO Fast-sync (VOFS) 
signal and applied to the VFO LPF circuit to decrease tht time constant of the 
LPF. This promotes faster synchronization of the VFO c&cuit with RAWDT or 
PL01F. 
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Figure 4-6-53 VFO Control Timing Chart 



4.7 POWER SUPPLY THEORY OF OPERATION 



4.7.1 General 



This section contains circuit descriptions of tiie features within the Pov^er Supply. 

This power supply is a switching regulator of the inverter control type. The output 
voltage of the inverter is controlled by changing the pulse width The regulated 
output voltage is obtained by transforming the input voltage according to the turn 
ratio of the primary and secondary inverter transformer. The output is then rectified 
and smoothed. 

The theory of regulation is output voltages are controlled by the invurter input pulse 
width which is modified according to the input and output voltages. 

The inverter transformer isolates the primary lines from the secondary lines. By 
raising the working frequency of the inverter, its physical size Is reduced to a 
minimum. The smoothing circuit, after the inverter, is of the choke input type and 
provides the mean value of the rectifier output voltage. 

The output voltage of the +5V circuit controls the inverter. The +24\/ DC and -12V 
DC output voltages are provided from separate windings of the transformer. 

These features are shown in block diagreim in Figure 4.1. A wave form which can 
be observed on each line is shown in Figure 4.2. 



AC 

INPUT O — 

VOLTAGE 



RECTIFIER 

and 

SMOOTHING 






AA/A 



3 



PULSE 
OSCILLATOR 



INVERTER 
TRANSFORMER 



RECTIFIER 
CIRCUIT 



SMOOTHINC 
CIRCUIT 



-/v\ 



MODULATE the WIDTH 

between 
VOLTAGE AND PULSE 



ERROR 
AMPLIFIER 



REGULATED 
-O OUTPUT 
VOLTAGE 



REFERENCE 
VOLTAGE 



Figure 4.7.1 Block Diagram and Waveform 
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Figure 4.7.2 Power Supply Block Diagram 



4.7.2 AC Input 

AC line input voltage is applied to circuit breaker (NFB1) through the terminal number 
1 and 2 of TRM1. The filtered AC line input from NFB1 is applied to the voltage select 
switch (SW1). SW1 is the switch which selects the input voltage group, 100, 115, 120V 
or 220, 240V. The primary rectifier form is changed by selecting SW1 . The auxiliary 
power supply transformer changes the input voltage by selecting the tap. 

8W1 has a lock mechanism to prevent accidental switching. Rectified input voltage 
is smoothed by the capacitor and is applied to the half-bridge type inverter. The 
output voltage of the inverter, which drives the secondary main tranSormer, is rectified, 
filtered and becomes the output voltage. 

4.7.3 Voltage Regulation 

DC output voltage regulation of ±5% is achieved on all DC outputs even under worst 
case conditions of temperature, input voltage, frequency and load. Line voltage and 
frequency variations of +10/-12%, respectively, can be tolerated without degradation 
of the power supply performance. 

4.7.4 Over-voltage Protection Circuit 

Over-voltage protection circuits are used to insure that the output voltage level will not 
(Jamage the disk drives if the power supply circuits should malfunction. If the +5V 
supply circuit exceeds about 6.5V, all DC output voltage will be turned off and the 
power alarm lamp will be set. 
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36KH2 



Secondary 
(4) 



29V 



29V 



6.8V 



6.8V 



16V 



16V 



(8) 

(6) 
(7) 

(15) 



(9) 
(10) 

(11) 
(12) 



Transformer T1 
(on the PWB "AD1 ") 



Primary 50/60 Hz Secondary 



(2) 



(4)1 



120V 



240V 



(FG) 



21V 



(7) 



(shield ground) 



Transformer T2 
(on the PWB "AD1 ") 



Primary 36KHz Secondary 





Transformer T3 
(on the PWB "ADS") 



(7)T 



(8) 



Primary 36KHz Secondary 

j-(_) 



12mV 



(10) I 



12mV 



3.1V 



Transformer CT1 
(on the PWB "AD3") 



Note: Numbers in ( ) show the markings 
which are marked around wires. 



Figure 4.7.3 Input/Output Voltages of Transformers 
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4.5 Over-current Protection Circuit 

The DC output voltage circuit is provided with the over-current protection circuit. This 
circuit protects the power supply when the output voltage is shorted and improper 
current begins to flow. The circuit decreases the voltage if the output current of +5 
+24 or -1 2V DC exceeds the established limit value. 

4.6 Alarm Circuit 

This power supply is provided with an alarm circuit. This circuit detects improper voltage, 
temperature rise, fan stopped, device alarm, etc., and turns off the DC output, lights 
the alarm lamp, and outputs the alarm signal. The alarm lamp ii. on the front panel. 
To clear the alarm condition, turn off the main line switch (NFB1) af d power up again. 

4.7 Device Alarm Circuit 

When the device alarm signal is received from the disk drive, the device alarm circuit 
turns off the DC output, lights the device alarm lamp, and outputs tl^e alarm signal. 

4.8 Alarm Signal 

The Alarm Signal is a signal output on rRM1-4 and 5. This signal is supplied when 
either the Power Alarm or Device Alarm circuits are activated nnd is for customer 
use only. 

4.9 Transformer Voltages 

The input/output voltages of transformers are shown in Figure 4.3. 
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5. TROUBLESHOOTING GUIDE 



5.1 INTRODUCTION 

This section will contain troubleshooting flow charts arranged according to the error 
status on the disk unit and control unit. 

Note: Before any operation is attempted, maintenance personnel should read care- 
fully Section 6 (Maintenance) and fully understand the details of the pro- 
cedures and tools required. 

Check the following items in list before applying power to the unit after installation. 

( 1 ) Ensure that the AC line conditions satisfy the power supply requirements. 

( 2 ) Ensure that the DC voltages satisfy the unit requirements. 

( 3 ) Inspect the interface cables to ensure pin 1 on the cable goes to pin 1 of the con- 
nector at both the unit and at the control unit. 

( 4 ) If the unit is in a daisy chain mode with one or more unitt. make sure that only 
the last unit has a line terminator (LTN) installed. 

( 5 ) Ensure that the desired logical unit number (LUN) of the tnit is selected on the 
CZFM PCB, see Section 3.7.1 and that each LUN in the systtrn is unique. 

( 6 ) Ensure that Hard/Soft sector mode is selected, see Section 3.7.2, per the system 
configuration. 

( 7 ) In the case of Hard Sector (fixed sector length), ensure that the correct sector 
count is set on CZFM PCB, see Section 3.7.7. 

( 8 ) Ensure that Tag 4/5 Enable or Disable is set, per the system configuration See 
Section 3.7.3, 

( 9 ) Ensure that File Protect key is in the proper position to mi-et the system require- 
ment, see Section 3.7.4. 

(10) Ensure that Disable/Normal keys are correctly set to the N«)rmal position. (Dual 
Channel option) 

(11) Ensure the Release Timer key is set to the desired position. (Dual channel option) 

(12) Ensure that all PCB assemblies and cables are firmly seated. 

5.2 ERROR STATUS 

The disk unit, optional power supply unit (PSU), and/or the control unit will issue the 
following statuses as shown in Table 5-2-1. 

Table 5-2-1 Error Status 



Error Status 



Alarm 



Not Selected 



Not Power Ready 
CPWRDY) 



Power-up 
Sequence Check 



Device Check 
IDVCK) 



Seek Error 
(SKERR) 



Read Error 



AM Missing 



Dual Channel 



Definition 



Power malfunction has occurred on the disk unit or optional 
PSU. 



Information Source 



The control unit cannot select the specified disk unit. 



DC power is not sufficient for the specified voltage. 



Power-up sequence is not completed. 



DVCK indicates a fault condition has occurred in the disk 
unit. 



SKERR status indicates that a seek malfunction has 
occurred in the disk unit. 



READ ERROR status result if a data error has occurred 
in read operation. 



AM MISSING status indicates the Address Mark (AM) has not 
been found in a AM read operation. (Soft sector mode) 



DUAL CHANNEL malfunction concerns Select/Reserve 
functions. 



Optional PSU 



Disk Unit 
Control Unit 



Disk Unit 
(CZFM) 



Disk Unit 
(CZFM) 



Disk Unit 
(CZFM) 



Disk Unit (CZFM) 
Control Unit 



Control Unit 



Control Unit 



Control Unit 
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Maintenance personnel can see the Power-up Sequence Check, Device Check (Fault) or 
Seek Error status at Fault Indicator LEDs on CZFM PCB assembly. These LEDs are 
defined as shown in Table 5-2-2. 

Table 5-2-2 Fault Indicator Definition 



Error Status 


Status Tag 


Status Bit 


Error 
Code 


Description 


2 


1 


4 


2 




Power-up 
Sequence 
Check 







1 





1 




03/0 B 


Actuator Lock check (State 3) 





1 





02/OA 


DC Motor Accelerate check (State 2) 


1 


1 





06/0 E 


Accelerate complete check (State 6) 


1 


1 




07/OF 


Initial seek check (State 7) 


1 







05/0D 


Emergency on Ready check 


Device 
Check 
(Fault) 





1 










09 


Control Check 1 





1 





OA 


Control Check 2 





1 




08 


Write Off -track Check 


1 








OC 


Write Unsafe Check 


1 







OD 


Write Protect Check 


1 


1 





OE 


Maltiple Head Check 


1 


1 




OF 


Emergency (Consequently 05/0D) 


Seek 
Error 


1 













11 


RTZ Time-out Check 





1 





12 


Seek Time-out Check 





1 




13 


Over-shoot Check 


1 








14 


Seek Guard Band Ckeck 


1 







15 


Linear Mode Guard Band Check 


1 


1 





16 


RTZ outer Guard Band check 


1 


1 




17 


Illegal Cylinder Check 



5-2 



B03P-4740-0111A...02 



5.3 FAULT ISOLATION LIST 

To isolate the fault, the possible faults defined by fault code and assembly to be re- 
placed are listed in Table 5-3-1. 

Table 5-3-1 Fault Isolation List 



Code 



03/OB 



02/OA 



06/OE 



07/OF 



05/OD 



Definition 



Actuator Lock Checi< 
(State 3) 



DC motor Accelerate check 
(State 2) 



Accelerate complete check 
(State 6) 



Initial Seek Check 
(State 7) 



Emergency on Ready Check 



Description 



Description : indicates that tha actuator was not released 
during State 2, which was detecaed by no current flowing 
through the solenoid. 

Possible Fault: 

© Disconnection of CN1 2 On TVQM 

(D Actuator auto-lock fault*';Drive) 

® Relay RL1/RL3 fault (TVQM PCB) 

© Relay driver fault (CZGNI PCB) 

® Release detection fault (CZGM PCB) 

® Power-up sequence contrr<l fault (CZFM) 



Description : indicates that the rotational speed did not 
come up to 94% speed within ai seconds of State 2. 

Possible Fault: 

© Disconnection of CN1 1 61 TVQM PCB. 

@ Power amplifier fault (TVQM PCB) 

® DC motor control fault (("ZGM PCB) 

© +24V DC too low (Power Supply) 

® DC motor itself fault {Dnve) 

(g Power-up sequence control fault (CZFM) 



Description : indicates that the first acceleration of spindle 
motor was not terminated within * 6 seconds of State 6. 
Possible Fault: 

® Power amplifier fault (TVQJ.1 PCB) 

@ DC motor control fault (CZCiM PCB) 

@ + 24V DC too low (Power Sipply) 

® DC motor itself fault (Drivel 

® Power-up sequence contrrt fault (CZFM) 

® Power supply fault. 



Description : indicates that initilJ seek was not completed 
or not terminated within 4 second . of State 7. 

Possible Fault: 

® Power amplifier fault (TVQJ4 PCB) 

@ Actuator auto-lock fault (Dtive) 

® Position sensing fault incliBling PLO (CZGM PCB) 

® Servo control fault (CZGM) 

® Power-up sequence or seek lontrol logics fault (CZFM) 

® Servo surface malfunction (Drive) 

® VCM fault (Drive) 

® Power supply fault. 



Description : indicates that VCI/l/DC motor over-heat or 
DC motor fault (sensor fault) occurred during Ready Status 
(State 4), and consequently goejs to not-ready status. 

Possible Fault: 

© Power amplifier fault (TVQM PCB) 

® Servo control fault {CZGS-A PCB) 

® Seek control logic fault (tZFM PCB) 

© VCM itself fault (Drive) 

® DC motor control fault (CZGM PCB) 

® DC motor phase detecticsi fault (TVQM PCB) 

© DC motor phase decoder, fault (CZGM) 

® Disconnection of CN1 1 61 TVQM PCB 
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Table 5-3-1 Fault Isolation List (Continued) 



Code 


Definition 


Description 


09 


Control Check 1 


Description : indicates that illegal command was issued 
from the control unit during not -ready status, head's 
moving or seek error status. 

Possible fault: 

© Illegal command from the control unit. 
@ Driver/receiver fault (CZFM PCB) 
® Cablingfault to the control unit. 


OA 


Control Check 2 


Description: indicates that illegal write command sequence 
has occurred within the drive. 

Possible fault: 

® Illegal command from the control unit 
© Driver/receiver fault (CZFM PCB) 
® Cabling fault to the control unit 


OB 


Write Off-track Check 


Description : indicates that Off-track condition has 
occurred during write operation. The Off-track condition 
is detected by exceeding ±0.65 VO-p on FNPOS signal. 

Possible fault: 

® Servo control fault including adjustments (CZGM) 
® Position sensing fault (CZGM) 
(D Servo surface malfunction (Drive) 


oc 


Write Unsafe Check 


Description : indicates that write operation was not 
completed caused by write driver. 

Possible fault: 

® Write circuit fault for any head (CZGM) 
® Specific head assembly fault (Drive) 
® Specific head group at HDO to 3, HD4 to 7, or 
HD8/9 

• HIC/chip select fault (CZFM) 

• HIC itself fault (Drive) 
® Head select fault (CZGM) 

® Illegal head address by the control unit 

® MFM Encoder fault (CZFM) 

@ Head Address Register Fault (CZFM) 


OD 


Write Protect Check 


Description : indicates that write operation was attempted 
during write-protect condition which was enabled by 
File-protect switch on CZFM or optional front panel. 

Possible fault: 

® Illegal write command from the control unit. 

@ Mis-operation of the switch. 

® Write Control Logic Fault (CZFM) 


OE 


Multiple Head Check 


Description : indicates that multiple heads or HICswere 
selected during write operation. 

Possible fault: 

® HIC chip-select driver fault (CZGM) 
(excluding the specific head group) 
@ HIC itself fault (Drive) 
® Multiple head detection fault (CZGM) 


OF 


Emergency on Ready Check 


Refer to Code 05/0D 


11 


RTZ Time-out Check 


Description : indicates that RTZ operation was not ter- 
minated within 4 seconds. 

Possible fault: 
® Servo control fault (CZGM) 
@ Seek control logic fault (CZFM) 
® Servo surface malfunction (Drive) 
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Table 5-3-1 Fault Isolation List (Continiied) 



Code 



Definition 



12 



Seek Time-out Check 



13 



Over-shoot Check 



14 



Seek Guard Band Check 



15 



Linear IVIode Guard Band Check 



16 



RTZ Outer Guard Band Check 



17 



Illegal Cylinder Check 



Descrt.ition 



Description : indicates that Sek operation was not 
terminated within 67ms. 

Possible fault: 

® Servo control fault (CfGM) 

® Seek control logic faul (CZFM) 

(3) Servo surface malfunct on (Drive) 



Description : indicates that the head over-shoot on to the 
unspecified new cylinder. 

Possible fault: 

® Servo control fault indl iding adjustment (CZGM) 
@ Actuator auto-lock faii i (Drive) 

(3) DC Voltage too high o# low (Power Supply) 

(4) Servo surface malfunct on (Drive) 
© Position sensing fault (rZGM) 

© Seek control logic faull (CZFM) 



Description : indicates that a.y Guard Band patterns 
were detected during seek ope'alion. 

Possible fault: 

® Servo control fault inci iding adjustment (CZGM) 
(D Position sensing fault (i:ZGM) 
® Servo surface malfuncfcon (Drive) 
® Seek control logic fault (CZFM) 



Description : indicates that at y Guard Band patterns 
were detected during linear rriide (track following). 

Possible fault: 

® Servo control fault including adjustment (CZGM) 
® Position sensing fault (t:ZGM) 
® Servo surface malfuncti m (Drive) 
® Seek control logic fault (CZFM) 



Description : indicates that Outer Guard Band Patterns 
were detected during RTZ opftation. 

Possible fault: 

® Servo control fault (CZ iMI 

® Seek control logic fault CZFM) 



Description : indicates that illegal cylinder address 
(CAR >822) were set on the iirive. 

Possible fault: 

® Illegal command from ti e control unit. 
® Cylinder address registff^ fault (CZFM) 
® Line receiver fault (CZf M) 
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5.4 TROUBLESHOOTING SYMBOL 

The troubleshooting flow charts contain the procedures beginning with an error status, 
to pursue trouble sources. 

The following conventions are provided to aid understanding the symbols used in this 
trouble shooting flow charts as shown in Table 5-4-1 . 



Table 5-4-1 Symbol of Flow Chart 



Symbol 


Description 






Terminals. Starting point of the trouble. 


( ) 


<Oo 


Decision, go ahead according with YES or NO. (Reference test point.) 
O: possible fault (Refer to 5.3) 


o 


Connector, go ahead same-numbered symbol in same sheet. 


^ 


Connector, go ahead same-numbered symbol in another sheet. 






Process, perform activity given. 











5.5 TROUBLESHOOTING FLOW CHART 

In this paragraph, the following flow charts are provided. 



Figure 5-5-1 


Alarm 


Figure 5-5-2 


Not Selected 


Figure 5-5-3 


Not Power Ready 


Figure 5-5-4 


Power-up Sequence Check 


Figure 5-5-5 


Device Check 


Figure 5-5-6 


Seek Error 


Figure 5-5-7 


Read Error 


Figure 5-5 8 


AM Missing 


Figure 5-5-9 


Dual Channel 
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f ALARM J 



YES 




YES 



^ 



(To Sheet 2) 



Replace optional 
Fan unit 



Replace optional 
PSU 



1 . Disconnect CN31 ant' 
CN33 on PSU. 
.CNQandCNIOon tl.e. 
disi< unit 

2. Re-power on 



YES 




1. Reconnect CN31 ana 
CN33onPSU. 
,CN9and CNIOon tie 
disl< unit 

2. Replace CZFM PCB 

3. Re-power on 




(To sheet 2) 

Figure 5-5-1 Alarm Flow Chart (Sheet 1 of 2) 
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(From Sheet 1) 



m 



1. Disconnect CN8. 

2. Re-power on. 



YES 



1. Replace CZGM 
PCB. 

2. Re-power on. 



NO 



Replace DE or 
Disk unit 




NO 




YES 



Replace TVQM 
PCB 



Re-start 



Replace optional 
Fan unit 



NO 



YES 



(From Sheet 1] 



m 



1. Replace the fuse. 

2. Re-power on. 




YES 



1. Disconnect CN32 
on PSU. 

2. Re-power on. 




NO 



Replace optional 
PSU 
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Figure 5-5-1 Alarm Flow Chart (Sheet 2 of 2) 
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(not selected) 




ChBck the cables 

or 
Check the control 
unit function. 



(CZFM 
'CN 104-07 



NO 



NO 



YES 



YES 



YES 



Unit Selection 
Fault 



Replace CZFM 
PCB 



NO 




YES 





NO 



1 



Co rect cabling 
or LTN 



'2 



Dri 


-er/Receiver 




fault 






Repl 


i:e CZFM 


PCBi 


or 


Chec 


the control 


unit!- 


jnction. 



Set 'he correct. 

Dist Address 
on ( /I M PCB. 



Figure 5-5-2 Not Selected Flow Chart 
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(NOT N 

POWER READY^ 




Refer to 
ALARM flowchart 



Adjust DC 
voltage on PSU 



Re-start 
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Figure 5-5-3 Not Power Ready Flow Chart 
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f POWER-UP SeA 
\QUENCE CHECKS 


1 


, 


• 




Error Code 03/OB 


J 


111 

To Sheet 2 




Error Code 02/OA 




12 J 

To Sheet 3 










Error Code 06/OE 




1 

1 13 

To Sheet 4 




' 






Error Code 07/0 F 




ToSh 


eet 5 




, 






Error Code 05/OD 




ToSh 


3et6 



Figure 5-5-4 Power-up Sequence Check Flow Chart (Sheet 1 of 6) 
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From Sheet 1 



©No 



Replace the Drive 




Figure 5-5-4 Power-up Sequence Check Flow Chart (Sheet 2 of 6) 
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©NO 



Check the Power Supply 



(3)nO 




From Sheet 1 



m 




YES 




YES 




YES 



Replace TVQM PCB 




YES 



@ 



NO 



Replace CZFM PCB 




YES (6 J 



Replace the Drive 



Connect CN11 



Restart 



Figure 5-5-4 Power-up Sequence Check Flow Chart (Sheet 3 of 6) 
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From Sheet 1 




NO 



Replace CZGM PCB 




YES 



® 



Replace CZFM PCB 




YES© 



Check the Power Supply 



Replace the Drive 



Restart 



Figure 5-5-4 Power-up Sequence Check Flow Chart (Sheet 4 of 6) 
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From Sheet 1 

Q7) 



Replace TVQM PCB 




YES0 



NO 



Replace CZFM PCB 




YES© 



NO 



Replace CZGM PCB 




YES 



®® 



Restart 



Figure 5-5-4 Power-up Sequence Check Flow Chart (Sheet 5 of l>) 
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5-15 



From Sheet 1 



m 




NOV 



YES 



Replace TVQM PCB 




YES©® 



Replace CZFM PCB 




^ES@ 



NO 



Replace CZGM PCB 



Connect CN11 
on TVQM PCB 



YES 



©©© 



<;..^^ Corrected? ^> 








NO 






© 














Replace the Drive 




Restart 



Figure 5-5-4 Power-up Sequence Check Flow Chart (Sheet 6 of 6) 
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(z 



DEVICE C 



HECIO 



Error Codes 09/OA 



21 
To Sheet 2 



Error Code OB 



^ 



To Sheet 3 



Error Code OC 



^ 



To Sheet 4 



Error Code OD 



^ 



To Sheet 5 



Error Code OE 



25 
To Sheet 6 



Figure 5-5-5 Device Check Flow Chart (Sheet 1 of 6) 
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5-17 



From Sheet 1 




NO (3) 



YES® 



Check the control 
unit function 



Correct cabling 



Restart 



Figure 5-5-5 Device Check Flow Chart (Sheet 2 of 6) 
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From Sheet 1 



m 




NO 



YES 



Check the -FNPOS 
signal on the cylinder 
-FNPOS: t0.65o-p max 




YES 



(3) NO 



Check the Offset 
adjustment (RV12) 



Perform the adjustment 
of specified item 




YES 



Repla:eCZGM PCB 
and pi rform the 
specif:<;d adjustments 







<:^_^ Corrected? ^> 






YES 






© 






® 








i 


Replace the Drive 




Restart 



Figure 5-5-5 Device Check Flow Chart (Sheet 3 of 6) 
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5-19 



From Sheet 1 



ra 




YES 



Replace CZGM PCB 
and perform the 
specified adjustments 



Replace the Drive 



YES 



Check the control unit 
function 




NO 




.ES 0(3)0 




Replace CZGM PCB 



Restart 



Figure 5-5-5 Device Check Flow Chart (Sheet 4 of 6) 
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From Sheet 1 



1 YES 



Check the control unit 
function 




Restart 



Repl^ ;eCZFM PCB 



Note) FPT (File Protect) switches are located on CZFM PCB assennbly (SWI-Key 7) ijiid an optional 
operator panel. 



Figure 5-5-5 Device Check Flow Chart (Sheet 5 of 6) 
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From Sheet 1 



m 




YES 



Replace CZGM PCB 
and perform the 
specified adjustments 



NO 




YES 



o@ 



Restart 



Figure 5-5-5 Device Check Flow Chart (Sheet 6 of 6) 
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(SEEK ^ 
gRROR J 



Error Code 11/12 



^ 



To Sheet 2 



Error Code 13 



^ 



To Sheet 3 



Error Code 14 



33 
To Sheet 4 



Error Code 15 



To Sheet 5 



Error Code 17 




35 
To Sheet 6 



1 



Error Code 16 



( 



RTZ/Seek Time. lUt 



Over-shoot Check 



Seek Guard Band Cf I'ck 



Linear Mode Guard S-and Check 



Illegal Cylinder Check 



RZ OGB Chec 



Figure 5-5-6 Seek Error Flow Chart (Sheet 1 of 6): 
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5-23 



From Sheet 1 



^ 



Replace CZFM PCB 



Replace CZGM PCB 
and perform the 
specified adjustments 



Replace the Drive 




YES (2) 




YES0 



Restart 



Figure 5-5-6 Seek Error Flow Chart (Sheet 2 of 6) 
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From Sheet 1 



(3) NO 



Check the Power Supply 




Replace CZGM PCB 
and perform the 
specified adjustment 




o© 



Restart 



Figure 5-5-6 Seek Error Flow Chart (Sheet 3 of 6) 
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5-25 



From Sheet 1 




Figure 5-5-6 Seek Error Flow Chart (Sheet 4 of 6) 
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From Sheet 1 



Replace CZFM PCB 



NO 



Replace CZGM PCB 
and perform the 
specified adjustments 




'ES@ 




YES 



0® 



R» itart 



Figure 5-5-6 Seek Error Flow Chart (Sheet 5 of 6) 
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From Sheet 1 



Check the cabling 
and LTN 



YES 



Check Tag 1 
and Bus ~ 9 
signals 



YES 
@ 



Replace CZFM 
PCB 




NO 




NO Q 



Conect the cabling 
and LTN 




Check the control 
unit functions 
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Figure 5-5-6 Seek Error Flow Chart (Sheet 6 of 6) 
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NO 



RC 



CYL 



HIC 



HD 



YES 






DA 



AA 



I 40 I I 41 I I 42 I I 43 J I 44 J C^' 1 

To Sheet 2 To Sheet 2 To Sheet 2 To Sheet 2 To Sheet 3 To Sti et 5 



To Sheet 6 



Note: 1) AA is Address Area 
2) DA is Data Area. 



Figure 5-5-7 Read Error Flow Chart (Sheet 1 of 6) 
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From Sheet 1 




Specific Head 



YES 



YES 



Replace the Drive 




HAR Correct ?^"~~~>J;iO. 




NO 



Replace CZFM 
PCB 




YES 



YES 



Check the control 
unit function 



Restart 



Fronn Sheet 1 




Specific Chip 




YES 




NO 



Replace CZGM 
PCB 



From Sheet 1 




Specific Cylinder 



Replace the Drive 




NO 



Replace CZFM 
PCB 



YES 



Check the control 
function 



From Sheet 1 




Specific Record 



Assign a spare 
track 



Note: 1) If the noise exceeding 1 OVo-p appears on -FNPOS 
signal during Linear Mode, it is incorrect. 

2) One HIC chip has four/two heads. 



CSO 
CS1 
CS2 



HDO to3 
HD4to7 
HD8and9 



Figure 5-5-7 Read Error Flow Chart (Sheet 2 of 6) 



5-30 



B03P-4740-0111A...02 



From Sheet 1 



From Sheet 5 



r Cyl Er ror ] 

''^ 




Replace CZFM PCB 



Replacn t'^n Drive 



ZL 



Check the control 
unit tunction 



Replace CZGM PCB 



Q_ 



Flag Error 



Check the control 
unit 



51 



Cylindal! i: rror 



Issue RTZ'i immand 




Refer to S-nk Krror 
Flow Chaf 



Figure 5-5-7 Read Error Flow Chart (Sheet 3 of 6) 
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Figure 5-5-7 Read Error Flow Chart (Sheet 4 of 6) 
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Figure 5-5-9 Dual Channel Malfunction Flow Chart (Sheet 1 of 5) 
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Figure 5-5-9 Dual Channel Malfunction Flow Chart (Sheet 3 of 5) 
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Figure 5-5-9 Dual Channel Malfunction Flow Chart (Sheet 5 of 5) 
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Section 6 
Maintenance 



6. MAINTEIMAIMCE 

6.1 INTRODUCTION 

This section covers maintenance of the unit, and is divided intciGenera! Precautions, 
Preventive iVIaintenance, iVIaintenance Equipment, Parts Replaceinent, and Electrical 
Checks and Adjustment items. 

6.2 GENERAL PRECAUTIONS 

6.2.1 Power On/Off 

(1 ) Visually check the condition of the device before turninji the power on. 

(2) Always turn the power off before removing or insating printed circuit 
boards or connectors. 

(3) After maintenance, before turning the power on, eriiure that all printed 
circuit boards and connectors correctly seated and installed in the correct 
position. 

6.2.2 Parts Replacement 

(1 ) Use screwdrivers that match the size of the screws. 

(2) Do not leave removed screws in the drive. 

Caution: Never loosen the retaining clamps for the DB aluminum cover. 
The DE must not be opened in the field. Sdrews marked with 
paint on their heads must not be loosened. 

6.2.3 Dual Channel Switches 

(1) Turn the switches to the desired position according to system configura- 
tion. 

(2) After maintenance, turn the maintenance switch tO: the Normal A/B 
(NRA/NRB) position. 

6.2.4 Other 

(1 ) Use test equipment that has been correctly calibrated. 

(2) Always record failure symptoms and remedies employed for later reference. 

(3) To ease the installation of the D.C. power cable at CIStJ and CN10; loosen 
the two CZFM screws (screws 'B' in figure 6-5-3). 

6.3 IVIAINTENANCE TOOLS AND EQUIPMENT 
Table 6-3-1 Maintenance Tools and Equipment 



Tool and equipment 


Model 


Oscilloscope 


TEKTRONIX 475, or equivalent 


Oscilloscope probe (x 10) 


TEKTRONIX P6053B, or equivalent 


Digital multinneter 




Screwdriver 





6.4 PREVENTIVE IVIAINTENANCE 

No preventive maintenance is required. 

6.5 PCB ASSEMBLY REPLACEMENT 

The parts required for maintenance are the three printed circuit hoard assemblies, (in 
case that dual channel option is not mounted). (Refer to Section 7. Spare Parts.) This 
section describes the removal of bad PCB. 

6.5.1 PCB Assembly Arrangement 

Three PCB assemblies are mounted on the DE as shown in R-gure 6-5-1. 
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CZFM (Controller F 
CZGM (Controller G 




TVQM (Power Amp Q) 



Figure 6-5-1 PCB Assy. Arrangement 

6.5.2 CZFM PCB Assembly Replacement Procedure 

Refer to Figure 6-5-2. 

To replace the CZFM PCB Assembly, proceed as follows: 

(1) Removal 

(A) Loosen screws "A" and remove the top cover. 

(B) Disconnect wiring (CN3 and CN4) from the CZFM PCB assembly. 

(C) Remove the six screws indicates in Figure 6-5-2. 

(D) Remove the CZFM PCB assembly by lifting it. 

(2) Installation 

(A) Fasten the CZFM PCB Assembly to the side frame, six screws. 

(B) Fasten connectors (CN3 and CN4). 

(C) Install the top cover and tighten screws "A". 
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— ' Top Cover 



CZFM PCB 



Figure 6-5-2 CZFM PCB Assembly Replacement 

6.5.3 CZGM PCB Assy. Replacement Procedure 

To replace the CZGM PCB Assembly, proceed as follows: 
Refer to Figure 6-5-3. 
(1) Removal 

(A) Loosen screws "B". 

(B) Raise the CZFM PCB Assy, by lifting up the upper side-frame. 

(C) Disconnect wiring (CN5, CN6, CN7, CN8, CN9, and CN10). 
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(D) Remove six screws, and lift out the CZGM PCB Assembly. Be careful 
not to damage CN15 on the TIXM (Through Connector). 
The TIXM is connected to the CZGM PCB assembly at the back of the 
board. Refer to Figure 6-5-4. CN15 will be disconnected by lifting the 
CZGM PCB assembly. 



Screw B 



CZFM PCB 




Remove these six screws 
to replace CZGM PCB. 



CZGM PCB 



Figure 6-5-3 CZGM PCB Replacement 
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CZGM PCB Assembly 
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Figure 6-5-4 TIXM Connection 

(2) Installation 

(A) Set the CZGM PCB assembly on the lower side-frame. Then, check that 
CN 1 5 is connected correctly. 

(B) Fasten the six screws, and fasten other connectors. 

(C) Tighten screws "B". 

6.5.4 TVQM PCB Assembly Replacement 

The TVQM PCB assembly is mounted on the rear side of DE. Refer to Figure 
6.5.5. 

(1) Removal 

(A) Remove the Fan Unit (which is optional) or the cover by loosening the 
the screws "E". 

(B) Disconnect wiring (CN11, CN12, CN13, and CN14) from the DE and 
the CZGM PCB assembly. 

(C) Remove screws "F". 

Note: Be careful not to lose the isolating bushings,; which fit around the 
threaded portion of the screws "F". When repkicing the TVQM PCB 
assembly. 

(2) Installation 

(A) Fasten the TVQM PCB assembly to the DE with screws "F". At this 
time, do not forget to fit the isolating bushings. 

(B) Fasten connectors coming from the DE and the CZGM PCB assembly. 

(C) Install the optional Fan Unit or the cover with screws "E". 
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Screw "E" 




TVQM PCB 



Cover or 
optional fan unit 



Figure 6-5-5 TVQM PCB Assembly Replacement 



6.6 PCB CHECK AND ADJUSTMENT 

6.6.1 Test Point Arrangement on PCB 

Each PCB assembly is provided with test points and potentionneters to check 

and/or adjust circuit functions. 

(1) CZFM PCB assembly 

The test points and potentiometers are located on the CZFM PCB assembly 
as shown in Figure 6-6-1. Test points are listed in Table 6-6-1, check ter- 
minals in Table 6-6-2, potentiometers in Table 6-6-3, and switch keys in 
Table 6-6-4. 

Caution: The short plugs listed in Table 6-6-2 must not be removed during 
PCB replacement. 
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Figure 6-6-1 CZFM PCB Assembly Test Points 






Table 6-6-1 CZFM Test Points 



Test Point 


Abbreviation 


Signal Name 


Signal 
Level 


Schematic 
Code 


Connector 


Pin No. 


CN101 


01 


SQINH 






AG2 




02 


CLRG 


Clock Read Gate 


TTL 


AL1 




03 


LPLO 


Lock to PLO 


TTL 


AL1 




04 


WCPS (NCAR>512) 






AF1 




05 


VCMHTL 


VCM Heat Latch 


TTL 


AJ2 




06 


LDATA 


Lock to Data 


TTL 


AL1 




07 


INX 


Index 


TTL 


AK1 




08 












09 


SEKM 


Seek Mode 


TTL 


AH1 




10 


SCT 


Sector 


TTL 


AK1 




11 


AMFD 






AL1 




12 


•VFOFS 


VFO Fast Sync. 


TTL 


AL2 




13 


*CTF 


Count F 


TTL 


AL2 




14 


WCS (NCAR > 256) 






AF1 




15 


DMFLL 






AJ2 




16 


OV 


Ground 






CN102 


01 


SKEND 


Seek End 


TTL 


AJ1 




02 


GTZM 


Go To Zero Mode 


TTL 


AMI 




03 


OFSET 






AE1 




04 


SLD 


Selected 


TTL 


AC1 




05 


RDMD 


Read Mode 


TTL 


AL2 




06 


FLT 


Fault 


TTL 


AJ2 




07 


SKERR 






AJ1 




08 












09 


ONCYL 






AJ1 




10 


DEQZ 






AF2 




11 


DRLM 


Drive Liner Motor 


TTL 


AH1 




12 


♦ACDME 


Accelerate DC Motor 


TTL 


AG2 




13 


UNSQ 


Under Sequence 


TTL 


AMI 




14 


*RLDR 






AG2 




15 


RGC 


Read Gate Control 


TTL 


AE1 




16 


OV 


Ground 






CN103 


01 


RTZC 


Return to Zero Control 


TTL 


AE1 




02 


PWRDY1 






AG1 




03 


PWRDY2 






AG1 




04 


DFWD 


Drive Forward 


TTL 


AH2 




05 


DLSPD 






AH2 




06 


STCARD 






AE1 




07 












08 












09 


LNMD 


Linear Mode 


TTL 


AH2 




10 












11 












12 


PSDR 


Position Drive 


TTL 


AH2 
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Table 6-6-1 CZFM Test Points (continued) 



Test Point 


Abbreviation 


Signal Name 


Connector Pin No. 


13 


*BRLS 




14 


*OSCLK 




15 


WGC 


Write Gate Control 


16 


OV 


Ground 


CN104 01 






02 


•CKCLRK 




03 


SKI 


Seek In Complete 


04 






05 


RDY 


Ready 


06 


*AMRD 




07 


CHACMP 




08 






09 


•PLOCL 




10 






11 






12 






13 






14 






15 






16 


OV 


Ground 


W1 


DTIN1 


Data In 1 


W2 


DLDT 


Delayed Data 


W3 


DTIN2 


Data In 2 


W4 


REF 


Reference Pulse 


W5 


QQRST 


QG Reset 


W6 


FLTSQ 


Filter Squelch 


W7 


VFOFS 


VFO Fast Sync. 


W8 


VFOVC 


VFO Control Voltage 


W9 


-2FEYB 


2F Early B 


W10 


DTWD 


Data Window 


W11 


RCLK 


Read Clock 


W12 


RDAT 


Read Data 


W13 


-5.2 V 


-5.2V DC (VFO) 


W14 


-5V 


-5V DC 


W15 


*ENWDP 


Write Data Pulse 


W16 


OV 


Ground 


W17 


OV 


Ground 


WIS 


OV 


Ground 


W19 


PHRST 


Phase Reset 


W20 


OV 


Ground 





Signal 


Schematic 


- 


Level 


Code 

AG2 
AG1 




TTL 


AE1 






AD1 




TTL 


AJ3 




TTL 


AJ1 
AL1 
AC1 

AL1 




ECL 


AMI 




ECL 


AMI 




ECL 


AMI 




ECL 


AMI 




ECL 


AMI 




Analog 


AM2 




Analog 


AM2 




Analog 


AM2 




ECL 


AM2 




ECL 


AM3 




ECL 


AM3 




ECL 


AM3 




DC 


AM3 




DC 


AB2 




TTL 


AL2 




ECL 


AM3 
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Table 6-6-2 CZFM Check Terminals 



TRM5 


Pin 


Abbreviation 


Signal Name 


Pin 


Abbreviation 


Signal Name 


09 


OV 


Ground 




08 


OV 


Ground 


10 


CFLTSQ) 






07 


CFLTSQ) 






■ 




11 


OV 


Ground 




06 


OV 


Ground 


12 


CVFOFS) 






05 


(*VFOFS) 










13 


OV 


Ground 




04 


OV 


Ground 


14 


(*CTF) 






03 


(*CTF) 










15 


OV 


Ground 




02 


OV 


Ground 


16 


(SVMD) 






01 


(SVMD) 








TRM6 


Pin 


Abbreviation 


Signal Name 


Pin 


Abbreviation 


Signal Name 


09 


(RAWDT) 




08 


(RAWDT) 










10 


OV 


Ground 




07 


OV 


Ground 


11 


(VFOCLK) 






06 


(VFOCLK) 










12 
13 


OV 
(RDATl 


Ground 




05 
04 


OV 
(RDAT) 


Ground 








14 

15 


OV 
(VF02F) 


Ground 




03 
02 


OV 
(VF02F) 


Ground 








16 


OV 


Ground 




01 


OV 


Ground 


TRM7 


Pin 


Abbreviation 


Signal Name 


Pin 


Abbreviation 


Signal Name 


09 


STLTRE (Ol 




08 


STLTRE (1) 










10 


OFSTS (0) 






07 


OFSTS (1) 










11 


•SKSTL (1) 






06 


♦SKSTL (0) 










12 
13 


OFINT (1) 
*SKIINH (1) 






05 
04 


OFINT (0) 
'SKIINH (0) 














14 


NMINT (1) 






03 


NMINT (0) 










15 


ILCYTR (O) 






02 


ILCYTR (1) 










16 


NMSEK (0) 






01 


NMSEK (1) 




" 




TRM8 


Pin 


Abbreviation 


Signal Name 


Pin 


Abbreviation 


Signal Name 


09 


STG2 






08 


OV 




10 


STG1 






07 


RDY 




11 


STS4 






06 


FPT 




12 


STS2 






05 


EMGN 




13 


STS1 






04 






14 








03 






15 








02 






16 


+5V 






01 







Note) The pins shown by "-v-t-" must be connected with short-plug (C63L-0790-0001 ). 
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Table 6-6-3 CZFM Potentiometer Function 



Pot. No. 


Function/Adjustment 


Reference TP 


RV1 


VFO Free-run Frequency 


W8,W9 


2 


Time-margin Measurement 


W2, W10 


3 


Reference Pulse Width Adjustment 


W4 


4 


Settling 1 (2.0 ms) 


F7-05 



Note: No adjustment is required when the CZFM PCB is replaced. 
Table 6-6-4 CZFIVI Switch Function 



No. 


Function 


Reference TP 


SW1 


Disk Addressing 

Device Type (when Tag 4/5 enabled! 

Tag 4/5 Enable 

Hard/Soft Sector mode 

File Protect 

On-End 


None 


SW2 
SW3 


Sector Counting 


CN101-07, 10 


TRM1 
TRM2 


Busy signal terminator 


None 


TRM3 
TRM4 


VCO (VFO) select 


W8, W9 



(2) CZGM PCB assembly 

The test points and potentiometers located on the CZ<^M PCB assembly are 
shown in Figure 6-6-2. Test points are listed in Table 0-6-5, potentiometers 
in Table 6-6-6 switches in Table 6-6-7. 
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Figure 6-6-2 CZGM PCB Assembly Test Points 



Table 6-6-5 CZGM Test Points 



No. 


Abbreviation 


Signal Name ^ig-' 


Schematic 
Code 


TP1 


WCA 


Write Current A Analog 


BB1 


2 


WCB 


Write Current B Analog 


BB1 


3 


PR0T1 


Pre-amplifier Output 1 Analog 


BB2 


4 


PROT2 


Pre-annplifier Output 2 Analog 


BB2 


5 


AGOT1 SIG 


Signal (AGO Output 1) Analog 


BB2 


6 


AGOT2 'SIG 


Signal (AGC Output 2) :; Analog 


BB2 


TRM1-1 


PHA 


Phase A ; TTL 


BD1 


2 


*PHB 


Phase B : TTL 


BD1 


3 


PHC 


Phase C '■ TTL 


BD1 


4 


- 






5 


- 






6 


♦PWRDY1 


Pow Ready 1 TTL BE1 


7 


- 


i 
j 


8 


OV 


Ground j 


9 


- 




10 


• CTCL1 


Control Clock 1 TTL 


BD2 


11 


TEST 


Test (test purpose only) TTL 


BE1 


12 


SPDGD 


Speed Good TTL BD2 


13 


Q44 


Q44 TTL BD2 


14 


* STARTP 


Start Pulse TTL BD1 


15 


•TMCL 


Timer Clock TTL 


BD1 


16 


STSPD 


Set Speed TTL 


BD1 


TRIV12-1 


* DIGLT 


Diag Latch (test purpose only); TTL 


BB1 


2 


- 






3 


INTLT1 


Integrator Latch 1 ECL 


BB2 


4 


DIFDT1 


Differentiator Output 1 ECL 


BB2 


5 


FSOT1 


Fixed Slice Output 1 ECL 


BB2 


6 


FSOT2 


Fixed Slice Output 2 ECL 


BB2 


7 


SMPCK 


Sample Clock ECL 


BB2 


8 


OV 


Ground 




9 


PLSH1 


Pulse Shaper 1 ECL 


BB2 


10 


PLSH2 


Pulse Shaper 2 ECL 


BB2 


11 


- 






12 


- 


' 




13 


- 






14 


- 






15 


+RAWDT 


Raw Data ECL 


BB2 


16 


-RAWDT 


Raw Data ECL 


BB2 
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Table 6-6-5 CZGM Test Points (Continued) 



No. 

TRM3- 1 
2 


Abbreviation 

SERVO 
AGC 


Signal Name 


Signal 
Level 


Schematic 
Code 


Servo Signal 


Analog 


BF1 


AGC Voltage 


Analog 


BG1 


3 


CSNS 


Current Sense 


Analog 


BK1 


4 


PLOSS 


PLO Single-shot 


TTL 


BF1 


5 


*HDLD 


Head Loaded 


TTL 


BG1 


6 


PLOLT 


PLO Latch 


TTL 


BF1 


7 


POSN 


Position Normal 


Analog 


BG1 


8 


OV 


Ground 






9 


POSQ 


Position Quadruture 


Analog 


BG1 


10 


SVPWD 


Servo Pulse Window 


TTL 


BF1 


11 


TESTP 


Test Point (test Purpose only) 


TTL 


BF1 


12 


SVPLS 


Servo Pulse 


TTL 


BF1 


13 


• PLOLT 


PLO Latch 


TTL 


BF1 


14 
15 


-ABSVL 
SVSLT 


Absolute Velocity 


Analog 


BG2 


Servo Slice Out 


TTL 


BF1 


16 


CLP 


Clamp (test purpose only) 


TTL 


BF1 


TRM4- 1 


PL01F 


PLO 1 Frequency 


TTL 


BF2 


2 


*GT1 


Gate 1 


TTL 


BJ1 


3 


*GT2 


Gate 2 


TTL 


BJ1 


4 


*GT3 


Gate 3 


TTL 


BJ1 


5 


BYTCLK 


Byte Clock 


TTL 


BJ1 


6 


- 








7 


PLOVC 


PLO Control Voltage 


TTL 


BF2 


8 


OV 
♦MSDT 


Ground 






9 


Missing Detect 


TTL 


BJ1 


10 


•GT4 








11 
12 
13 


Gate 4 


TTL 


BJ1 


♦IGB2P 


IGB2 Pulse 


TTL 


BJ1 








14 


*OGBP 


0GB Pulse 


TTL 


BJ1 


15 


•IGB1P 


IGB1 Pulse 


TTL 


BJ1 


16 


_ 
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Table 6-6-5 CZGM Test Points (Continued) 



No. 


Abbreviation 


Signal Name 


Signal ' Schematic 
Level Code 


TRM5- 1 


PADR 


Power Amplifier Drive 


Analog ; 


BK1 


2 


-VEL 


Velocity 


Analog I 


BG2 


3 


FNVEL 


Fine Velocity 


Analog '. BH1 


4 


*ACCL 


Accelerate 


TTL : BF2 


5 


-DA 


Digital To Analog Output 


Analog M BF2 


6 


- 




■ 


7 


CLPOS 


Clamp Position 


Analog : BH1 


8 


OV 


Ground 






9 


-FNPOS 


Fine Position 


Analog - 


BG2 


10 


- 






11 


- 








12 


- 








13 


PER 


Position Error 


Analog : 


BH1 


14 


VER 


Velocity Error 


Analog 


BF2 


15 


- 








16 


FUNC 


Function 


Analog 


BF2 


TRM6- 1 


•OFTRK 


Off Tracl< 


TTL 


BG1 
BG1 
BG1 


2 


NQGT2 


POSN + POSQ > 


TTL 


3 


NGTQ 


POSN > POSQ 


TTL 


4 


*PSDR 


Position Drive 


TTL : 


BJ1 


5 


*OGB 


OGB 


TTL 


BJ1 


6 


- 








7 


DRLM 


Drive Linear Motor 


TTL 


BJ1 


8 


OV 


Ground 






9 


FWDD 


Forward Drive 


TTL 


BJ1 


10 


TXPL 


Track Crossing Pulse 


TTL 


BJ1 


11 


*INX 


Index 


TTL 


BJ1 


12 


♦IGB2 


IGB2 


TTL 


BJ1 


13 


♦IGB1 


IGB1 


TTL 


BJ1 


14 


- 








15 


V=0 


Velocity Equal to Zero 


TTL 


BG2 


16 


ONTRK 


On Track 


TTL 


BG1 
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Table 6-6-6 CZGM Potentiometer Function 



Pot. No 


Function/ Adjustment 


Reference TP 


RV1 


VCO (PLO) Adjustment 


TRIVI4-7/TRM4-5 


3 


Positioning Time Adjustment* 


TRM5-4/TRIV16-7 


4 


Position Signal Gain Adjustment* 


TRIVI3-7/TRM6-7 


5 


Velocity Offset Adjustment 


TRIVI5-2 


6 


Write Current Adjustment 


TP1/TP2 


7 


Velocity Balance Adjustment 


TRIVI5-2 


8 


Velocity Balance Adjustment 


TRM5-2 


9 


Servo Pulse Window Adjustment 


TRM3-10 


10 


PLOSS Adjustment 


TRIVI3-4 


11 


DAC Output Adjustment 


TRM5-5/TRIVI6-7 


12 


Fine Velocity Adjustment 


TRM5-3 



Note) Adjust potentiometers RV3 and RV4 when the CZGM PCS assembly is replaced. 
Table 6-6-7 CZGM Switch Function 



No. 


Function 


Reference TP 


SI 

S2 
S3 


Power Amplifier Drive Cut 




VCO (PLC) Adjustment 


TRIV14-7/TRM4-5 



(3) XCDM PCB Assembly 





CN25 








1 £ 




CN24 










CN28 
CN27 




16 i 


) 














1 £ 




1 


i 


i 






CN23 




















CN21 










CN22 





Figure 6-6-3 XCDM PCB Assembly Test Points 
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Table 6-6-8 XCDM Test Points 



CN27 (E9) 




cms (E9) 


Pin 


ABBR 


Signal Name 


Pin 


ABBR 


Signal Name 


1 


CHAENB 


Channel A Enable 


1 


CHACMP : 


Channel A Compare 


2 


DISAK 


Disable A Key 


2 


♦DISCHB2 


Disable Channel B2 
Busy B 


3 


DISAB 


Disable B Key 


3 


BUSYB : 


4 


•CHASLD 


Channel A Selected 


4 


PWRDY " 


Power Ready 


5 


CHBENB 


Channel B Enable 


5 


DISCHB 
DISCHA 


Disable Channel 8 


6 


♦CHBSLD 


Channel B Selected 


6 


Disable Channel A 


7 


'DISCHA2 


Disable Channel A2 


7 


SKENDA : 


Seek End A 


8 


RSTMK 


Release Timer Key 


8 


SKENDB 


Seek End B 






CN29 (F9) 




Signal Name 


Pin 


ABBR 


Signal Name 


Pin 


ABBR 


1 


•INTR 


Interrupt 


16 


♦INTR 


<- 


2 


*RSTMP 


Release Timer Pulse 


15 


•RSTMP : 


3 


CHBCMP 


Channel B Compare 


14 


BUSYA 


Busy A 


4 


CLKl 


Clock 1 


13 


CLKl 


<- 


5 


*RSVCL 


Reserve Clock 


12 


•RSVCL 


<- 


6 


CHARSV 


Channel A Reserved 


11 


CHBRSV : 


Channel B Reserved 


7 


CLK2 


Clock 2 


10 


CLK2 


8 


RSTMP 


Release Timer Pulse 


9 


RSTMP 


<— 



6.6.2 PCB Adjustment and Selection after PCB Replacement 

Refer to Table 6-6-9 for the required adjustments and sf lections when a PCB 
assembly is replaced. 



Table 6-6-9 Adjustments and Selections after PCB Replacement 



item 
1 



Spare Part 

TVQM (B16B-9250-0010A) 



CZGM (B1 68-9240-001 OA) 



CZFM (B16B-9230-0010A) 



Adjustment/Selectifen 

None 



(1) Position Signal Gain Adjutunent (RF4) 

(2) Positioning Time Adjustment (RV3) 



(1) Disk Addressing (SW1) 

(2) Sector Mode (SW1) 

(3) Tag 4/5 Enable (SW1) 

(4) File Protect (SW1) 

(5) Device Type (SW1 ) 

(6) Sector Counting (SW2/SVJI3) 

(7) On-End(SWI) 
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6.6.2.1 Position Signal Gain Adjustment 

(1) Confirm that the drive has normal status. 

(2) Repeatedly issue an RTZ command from Cylinder 0. 

(3) Connect the test point TRM6-7 (DRLM) to one vertical input channel of an 
oscilloscope and trigger with the positive-going edge of the signal on the 
CZGM PCB (Decoupled). 

(4) Connect test point TRM3-7 (POSN) to the other vertical input channel of 
the oscilloscope (DC coupled). 

(5) Adjust potentiometer RV4 so that the POSN signal amplitude is 8.0 V 
±0.4 V (peak-to-peak). Refer to Figure 6-6-4. 

Note: On the occasion that the RTZ is not completed, rotate the potentio- 
meter RV3 a little. 



DRLM 
(TRM6-7) 



POSN 
(TRM3-7) 




3.0V+0 IV 



Figure 6-6-4 Position Signal Gain Adjustment 

6.6.2.2 Positioning Time Adjustment 

(1) Repeatedly issue an alternate seek command between Cylinder and 
Cylinder 822 (decimal). 

(2) Connect the test point TRM5-4 (*ACCL) to one vertical input channel of 
an oscilloscope and trigger with the positive-going edge of the signal on 
CZGM PCB (Decoupled). 

(3) Connect the test point TRM6-7 (DRLM) to the other vertical input channel 
of the oscilloscope (DC coupled). 

(4) Adjust potentiometer RV3 so that the decelerate time (Tdc) is 17.3 ms ± 
1 ms. 



*ACCL 
(TRM5-4I 



DRLM 
(TRM6-7] 



Tdc 



Tdc = 17.3 ms ± 1ms 

Figure 6-6-5 Positioning Time Adjustment 
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6.6.3 Electrical Measurement 

This section describes electrical measurements. 

6.6.3.1 Read Output Measurement 

Caution 

Use the V terminals near test points TP3 and TP4 on the CZGM PCB, 
and use a 200 MHz wide band pass oscilloscope. Measurement error may 
occur if these precautions are not followed. 

(1) Confirm that the specific track can be rewritten for the Read Output 
measurement. 

(2) Write repetitive "10" and "00" pattern ("AAAAOOOCie") to all records on 
the specific track, e.g. CE track or Cylinder track. 

(3) Connect test points TP3 and TP4 on the CZGM PCB \*/ith differential mode 
(inverted CH2and add with CHI). 

(4) After writing, measure the peak-to-peak level V2F J'nd Vip as shown in 
Figure 6-6-6. 




V2F 



VlF 



V2F > 200 mVp-p 

VoF 
Resolution Ratio = -r^- X 100(%) > 55% 

VlF ~ 



Figure 6-6-6 Read Output Measurement 
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6.6.3.2 Timing Margin Measurement 
Caution 

Use the V terminal or signal ground near check terminals CHI and CH3 
for measurement, and a 200 MHz, wide band pass oscilloscope. Otherwise 
some measurement error may occur. 

(1) Record this worst-case data pattern "EB6DB6DB16" on all records of the 
specific track, e.g. CE track or Cylinder track. 

(2) Connect terminal W10 on the CZFM PCB to one vertical input of the 
oscilloscope (DC coupled). 

(3) Connect terminal W2 to the other vertical input channel of the oscilloscope 
(Decoupled). 

(4) Trigger with the positive-going edge of the W10 signal (DTWD). 

(5) Adjust the W2 (DLDT) signal by the potentiometer RV2 to the minimum 
width of the critical state, so that no errors occur for 20 seconds. See TW1 
in Figure 6-6-7. 

(6) Similarly, adjust the maximum width as mentioned above. See TW2 in 
Figure 6-6-7. 

(7) Perform the steps (5) and (6) using each Head on the specific cylinder. 

(8) The timing margin will be specified as follows: 

TtMG = TW2 (max) - TW1 (min) ^ 8 ns 



(9) Adjust the W2 signal as follows: 

TW2 (max) + TW1 (min) 



Tad J 

Refer to Figure 6-6-7. 



= 25 ns 



wio 

(DTWD) 



W2 
(DLDT) 



TW1 

TADJ 
TW2 



J. 



-0.9V 



-1.8V 



-0.9V 



-1.8V 



Figure 6-6-7 Timing Margin Measurement 
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6.6.4 Electrical Check and Adjustment 

This section describes electrical checks and adjustments when an error and/or 
fault has occurred in the unit, or when a repair action has lieen performed. 

Caution 

Do not perform the following adjustments when the PCS is replaced. 

6.6.4.1 CZFM PCB 

(1) Settling 1 (STL1) Adjustment (RV4) 

1 . Confirm that unit has a normal status. 

2. Connect test point F7-05 (STL1) signal one chaiitnel of the oscilloscope 
(DC coupled). 

3. Issue a repetitive RTZ command to the drive. 

4. Trigger the oscilloscope with the positive-going etige of the test point 
signal. 

5. Adjust potentiometer RV4 so that the following TsTLI is 2.0 ms 
±0.1 ms (Refer to Figure 6-6-8). 



F7-05 
(STL1) 



50% 



TSTLI 



TsTLI " 2,0 ms ± 0.1 ms 



Figure 6-6-8 Settling 1 Adjustment 

(2) Reference Pulse Adjustment (RV3) 

1 . Confirm that unit has a normal status. 

2. Connect test point W4 (REFP) signal to one chanrlel of the oscilloscope 
(DC coupled). 

3. Trigger the oscilloscope with the positive-going eege of the test point 
signal. 

4. Adjust potentiometer R V3 so that the following TreF is 19 ns ±1 ns. 



W4 
(REFP) 



50% - 



50% 



Tref 



(102 ns) 



-0.9V 



-1.8V 



Tree = 19 ns ± 1 ns 

Figure 6-6-9 Reference Pulse Adjustment 
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(3) VFO Free-run Frequency Adjustment (RV1) 

1 . Turn power off. 

2. Rennove the short plug between TRM5-10 and TRM5-7. 

3. Clamp the TRM5-7 signal (*FLTSQ) to V. 

4. Turn power on and wait 40 seconds. 

5. Adjust potentiometer RV1 to the center position. 

6. Connect W9 (— 2FEYB: ECL level) to a frequency counter. 

7. Select the proper capacitance as shown in Figure 6-6-9 so that the fre- 
quency of W9 is closest to 19.664 MHz. 

8. Adjust potentiometer RV1 so that the frequency of W9 is 19.664 MHz 
± 0.1 MHz, and connect TRM5-10 and TRM5-7 with the short-plug. 



TRM4 


O 


1 


1 










TRM3 


O 


r 


1 










1 


2 


3 




1 


1 


o 














o 1 1 








o 








1 


1 








1 




o 


















L 




o 


















o 










Total Capacitance 



27 pF 



Frequency 



High 



30 pF 



32 pF 



35 pF 



Low 



Figure 6-6-10 VFO Free-run Frequency Adjustment 

(4) Timing Margin Adjustment (RV2) 
Refer to Section 6.6.3.2. 

6.6.4.2 CZGM PCB 

(1) Write Current Adjustment (RV6) 

1 . Confirm that unit has a normal status. 

2. Connect TP1 (WCA) to channel of oscilloscope and connect TP2 (WCB) 
to the other vertical input channel with invert mode set. 

3. Add the two channels (differential mode). 

4. Issue a write command on Cylinder and Head 0. 

5. Adjust potentiometer RV6 so that the difference is 400 mV ±10 mV. 



6-22 



B03P-4740-0111A...02 



(2) Servo Pulse Window Adjustment (RV9) 

1. Confirm tiiat unit has normal status. 

2. Connect the test point TRM3-10 to an oscilloscope. 

3. Trigger by itself at the positive-going edge. 

4. Adjust the potentiometer RV9 so that the following TsVP is 320 ns 
±10 ns. 



TRM3-10 
(SVPWD) 



TsVP 



5*1% 



TgVP = 320ns ± 10ns 



Figure 6-6-1 1 Servo Pulse Window Adjustment 

(3) FLOSS Adjustment (RV10) 

1. Confirm that unit has normal status. 

2. Connect the test point TRM3-4 (FLOSS) to an oscilloscope. 

3. Trigger by itself at the positive-going edge. 

4. Adjust potentiometer RV10 so that the following Tgc; is 1.5 /iS ± 0.1 /js. 



TF^M3-4 
(FLOSS) 



50% 



Tss 



Tss = 1.5/Us iO.ljUs 



Figure 6-6-12 PLOSS Adjustment 

(4) FLO Free-run Frequency Adjustment (S2, S3, RV1) 

1. Turn the power off. 

2. Set SI to the off position. 

3. ClampTRM3-16toOV. 

4. Turn the power on, and wait 40 seconds. 

5. Connect test point TRM4-7 (FLOVC) to an oscillofcope (DC coupled). 

6. Adjust potentiometer RV1 so that TRM4-7 signal is 42.5 V ±0.1 V. 

7. Connect test point TRM4-5 (BYTCLK) to a frequency counter. 

8. Select the proper capacitance as shown in Figure 6-B13 so that the fre- 
quency of TRM4-5 is closest to 1.229 MHz as possible. 
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9. Finally adjust the potentiometer RV1 so that the frequency of TRM4-5 
is 1.229 MHz ±2%. 



Total Capacitance 



Frequency 



S124 
(LH24) 



1 


2 


3 


o 














o 











S2 
S3 



O 

O 



O 



o 



o 



25 pF 



30 pF 



35 pF 



40 pF 



High 



Low 



Figure 6-6-13 PLO Free-run Frequency Adjustment 
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(5) Velocity Offset Adjustment (RV5) 

1 . Confirm that unit has a normal status. 

2. Connect test point TRM5-2 (-VEL) to an oscilloscopi:. 

3. Adjust potentiometer RV5 so that TRM5-2 signal is V ±50 mV with 
linear mode and without seek command on Cylindei . 

(6) DAC Output Adjustment (RV11) 

1 . Confirm that unit has a normal status. 

2. Issue the alternate seek command between Cylinder and Cylinder 822 
(decimal) repeatedly. 

3. Connect the test point TRIV16-7 (DRLM) to an oscilloscope and trigger 
with positive-going edge of the signal. (DC coupled) 

4. Connect the test point TRM5-5 (-DA) to the other channel at the oscillo- 
scope. (DC coupled) 

5. Adjust a potentiometer RV1 1 so that Vqa is 7.3V ' 0.3V as shown in 
Figure 6-6-14. 



DRLM (TRIVI6-7) 



-DA (TRM5-5) 




■OV 



VdA = 7.3V +0.3V 

Figure 6-6-14 DAC Output Adjustment 

(7) Fine Velocity Offset Adjustment (RV12) 

1. Confirm that unit has a normal status. 

2. Connect test point TRM5-3 (FNVEL) to an oscilloscope. 

3. Adjust potentiometer RV12 so that TRM5-3 signal is OV ± 50 mV with 
linear mode and without seek command on cylindir. 

(8) Velocity Balance Adjustment (RV7. RV8) 

1 . Confirm that unit has a normal status. 

2. Connect test point TRM5-2 (-VEL) to an oscillotcope and check the 
voltage on cylinder (Vo ), cylinder 1 ( Vi ), cylinder 2 (V2 ) and cylinder 
3 (Vs ) without seek command. 

3. Adjust potentiometers RV7 and RV8 as described b« How. 

RV7: Vi - V3 = OmV + lOmV 
RV8: Vo - V2 = OmV ± lOmV 
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6.7 Power Supply 

6.7.1 General 

This power supply unit needs no preventive maintenance. Tiie only field replaceable 
parts are the fan and fuse. This section describes the replacement procedure for 
the fan and fuse. 

6.7.2 General Precautions 

6.7.2.1 Power On/Off 

(1) Check carefully the operating condition of the unit and the drive before 
turning the power on and off. 

(2) Always turn the power off before servicing the power supply. 

6.7.2.2 Parts Replacement 

(1 ) Always use the proper tools. 

(2) Do not leave removed screws or nuts, etc. in the unit. 

(3) Tighten all the screws securely. 

6.7.2.3 Others 

(1 ) Use test equipment that has been correctly calibrated. 

(2) Record observed data for future reference. 
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6.7.3 Power Supply Spare Parts Replacement 
6.7.3.1 Fuse replacement 

Refer to the Figure 6.1 . 



TRM1 



© 



1^ 





^ 

^ 

^ 




nnnn 
nnn 



Figure 6.7.1 Fuse Replacement 
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6.7.3.2 Fan Replacement 

(Refer to Figure 6.2.) 

(1 ) Unfasten screws (#2) to remove the fan and the side cover. 

(2) Unfasten screw (#7) to remove the grounding line. 

(3) Disconnect the connector from the fan. 

(4) Replace in opposite order. 

6.7.3.3 Unit Test 

When the parts are replaced, the following checks are required. 

Note: Before the checks, make sure that: 

• All internal connectors are properly inserted at specified place. 

• There Is no foreign matter in the power unit. 

• The screws and nuts are tightened securely. 

(1) Measure the insulation resistance 

(a) Open the in/output connectors. 

(b) Measure the insulation resistance between the primary winding and the 
frame: 

500V DC (more than 1 0M Ohms) 

(c) Measure the insulation resistance between the secondary winding and the 
frame: 

1 0OV DC (more than 5M Ohms) 

(2) Power ON/OFF output voltage check 

(a) Open the output connectors. 

(b) Switch power on. 

(c) Check the output voltage from the check terminal. (Because of the no-load 
condition, output voltages except +5V DC will Indicate a little lower than 
the specified.) 

(d) Confirm the rotation of the fan. 

Note: Recommended test equipment 

Instrument Manufacturer Spec. No. 

• 500V megger Yokogawa Electric 321 3-1 3 

• 1 0OV megger Yokogawa Electric 321 3-1 1 
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NOTE: Confirm that air flows into tfie unit 



Figure 6.7.2 Fan Replacement 
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6.7.4 Input Voltage Select 

Remove the nameplate and select in accordance with the Figure 6.7.3. 



FRONT VIEW 



AC r 

IN 
PUT I 



{ 



TJ 



o 



1 o 



(n) 



115F 
250V 




DD 

INPUT VOLTAGE 
SELECT 



D" 



zznn 



MAIN LINE SWITCH 
NET2HAVPTSCHALTER 



FG SG TRM2 
1 2 3 



ACIOOV AC220V 
AC115V AC240V 
AC120V 



© 



® 



POW/ER 
ON 

o 

POWER 
- ALM 

^ Q 

DEVICE 
ALM 

o 

+5V 
VOLT ADJ 



+24V 

+5V 

OV 

-12V 

VOLT 

CHECK 



Nameplate* 



1 


1 


© 


© 




o 




© 


© 


o 





AC220V 
AC240V 

AC 100V 
AC115V 
AC120V 



'The nameplate serves also 
to lock the switch. 




Figure 6.7.3 Input Voltage Select 
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Section 7 
Spare Parts List 



7. SPARE PARTS LIST 



7.1 SPARE PARTS LIST 

Refer to Table 7-1. 

Table 7-1 Spare Parts List 



Item 



12 



13 



14 



Designation 



Controller F(CZFM) PCB Assembly 



Controller G(CZGM)PCM Assembly 



Power Amp Q(TVQM) PCB Assembly 



M232XC.E. Manual 



M232X Engineering Specs 



Interface Cable, Dual Port (26cm) 



Interface Cable, Dual Port (16cm) 



Filler Panel, Racl< Mount 



Fan Cover (TVQM) 



Vibration Stopper 



Stopper Screw 



Stopper Bushing 



Shock Absorber 



Fan, Power Supply 



Specification 



B161:9230-0010A#U 



B16I; 9240-0010A#U 



B16Il-9250-0010A#U 



B03I' 4640-01 11 A 
B03J' 4740-01 01 A 



B66( 1060-T096 



B66( 1060-T097 



6031 4590-Y514A 
B03f 4740-X047A 



B03i 4590-Y518A 



F6SJD-4X16S-MNI1A 
F6-S 'K-4X12S 
B3m 2670-0001 A 



CTl N9301BW(UL) 



7.2 Power Supply Spare Parts List 



Table 7.2 Power Supply Spare Parts List 



Item 


Specifications 


Description 


Nictaiame 


Quantity 


1 
2 


ST4-250V-1.25A 
UN3901 BW 


Fuse 
Fan 


F1 

Fffli 1 


1 
1 
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Section 8 
IC Details 



8. IC DETAILS 

8.1 INTRODUCTION 

This section describes functions of TTL, ECL, Linear and FUJITSiJ Proprietary IC's. 

8.2 LOGIC CONVENTIONS AND SYMBOLOGY 

8.2.1 TTL Logic 

IVI232XK Micro Disl< Drive uses +5V Transistor-Transistor Logic. TTL logic is 
defined in terms of standard POSITIVE LOGIC using the fallowing definitions: 

High= Logical"!" 
Low = Logical "0" 

The input/output logic of TTL are defined as follows: 
(A) TTL Low Power Schottky IC Level 



+7.0V 



+2.0V 



+0.8V 



-0.3V 



+5.25V 




-H2.7V 



INPUT 



OUTPUT 



Figure 8-2-1 Low Power Schottky IC Level 
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(B) TTL Schottley IC Level 
+5.5V 



+5.25V 



+2.0V 



+0.8V 



-0.3V 




+2.7V 



INPUT OUTPUT 

Figure 8-2-2 TTL Schottky IC Level 



8.2.2 ECL Logic 

M232XK Mirco Disk Drive uses -5.2V ECL (Emitter-Coupled-Logic). The high 
impedance of the logic (input to differential amplifier) coupled with the low 
impedance of the driving source (emitter-follower output) allows high DC fan-out. 

High-speed operation and high fan-out is possible because all circuits are designed 
to operate in a 50 ohm system. Complementary outputs cause a function and its 
complement to appear simultaneously at the device output, without the use of 
external inverters. In a M232X each output is terminated by resistors. ECL logic 
is defined in terms of standard POSITIVE LOGIC using the following definitions: 

High= Logical "1" 
Low = Logical "0" 
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The input/output logic levels of ECL are defined as follows: 



-0.81V 



-1.105V 




"1' 





-o.|iv 



-0.98V 



■1.475V 



■1.85V 





-1.e3V 



1 .S5V 



INPUT 



OUTPUT 



Figure 8-2-3 ECL Logic Level 

8.2.3 Logic Symbology 

The following conventions are provided to aid in understarding the symbology 
used in this manual. 

1) TTL 




This indicates AND gate. 
Y= AB 

This indicates OR gate. 

Y = A+B 

A circle placed on any input line or on 
the output line indicates that logical 
"0" is the significant state. 
The absence of a circle, "1" is the sig- 
nificant state. 
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2) ECL 
A 



B 
A 




Z 
Y 



This indicates AND/NAND Gate. 
Y = A-B = Z 

This indicates OR/NOR gate. 
Y= A+B=Z 



This is equivalent to TTL. 



3) All logic symbols on each logic diagram are identified by a sequential num- 
bering and element type code. 

For example: 

M75* 




M75* 
LSOO 
F8 



Sequential part number ON the parts list. 
Abbreviation (marking) of the element code. 
Physical location of element on P.C.B. assembly. 



8.3 IC INTERCHANGEABILITY GUIDE 
8.3.1 TTL IC Interchangeability 

Table 8-3-1 TTL Interchangeability 



FUJITSU 


Direct 
Replacement 


Functions 


O'ty 


Page 


Part Number 


Code 


MB74LS00IV1 


LSOO 


SN74LS00N 


Quad 2-input NAND 


12 




IVIB74LS02M 


LS02 


SN74LS02N 


Quad 2-input NOR 


8 




IV1B74LS04M 


LS04 


SN74LS04N 


Hex Inverter 


16 




MB74LS05IVI 


LS05 


SN74LS05N 


Hex Inverter with Open Collector 


1 




MB74LS08M 


LS08 


SN74LS08N 


Quad 2-input AND 


9 




IVIB74LS10M 


LS10 


SN74LS10N 


Triple 3-(nput NAND 


5 




MB74LS11IVI 


LS11 


SN74LS11N 


Triple 3-input AND 


3 




MB74LS14M 


LSI 4 


SN74LS14N 


Hex Schmitt-Triggered Inverter 


1 




MB74LS20IV1 


LS20 


SN74LS20N 
SN74LS27N 


Dual 4-input NAND 


1 




IV1B74LS27M 


LS27 


triple 3-input NOR 


4 




MB74LS32IV1 


LS32 


SN74LS32N 


Quad 2-input OR 


4 
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Table 8-3-1 TTL Interchangeability (Continued) 



FUJITSU 


Direct 
Replacement 


Functions 


Paft Number 


Code 


MB74LS37M 


LS37 


SN74LS37N 


Quad 2-input NAND Buffer 


MB74LS42IVI 


LS42 


SN74LS42N 


4-line-to-10-line Decoder 


MB74LS51IVI 


LS51 


SN74LS51N 


Dual 2-mide 2-input AND-OR- 
INVERT 


IVIB74LS54M 


LS54 


SN74LS54N 


4-wide AND-OR-INVERT 


l\/IB74LS74AM 


LS74 


SN74LS74AN 


Dual D-type Positive-Edge-Trigger 
Flip-Flop 


MB74LS85M 


LS85 


SN74LS85N 


4-bit Magnitude Comparator 


MB74LS86IVI 


LS86 


SN74LS86N 


Quad 2-input EOR 


- 


LSI 23 


SN74LS123N 


Dual Retrigerable Monostable 
Multivibrator with Clear 


MB74LS148M 


LSI 48 


SN74LS148N 


8-to-3 Priority Encoder 


MB74LS153IVI 


LSI 53 


SN74LS153N 


Dual 4-line-to-1-line Data 
Selector/Multiplexer 


MB74LS161AM 


LS161 


SN74LS161AN 


4-bit Binary Counter 


(V1B74LS164M 


LSI 64 


SN74LS164N 


8-bit Shift Register 


MB74LS174M 


LSI 74 


SN74LS174N 


Hex D-type Flip-Flop 


MB74LS175I\/I 


LSI 75 


SN74LS175N 


Quad D-type Flip-Flop 


MB74LS191M 


LS191 


SN74LS191N 


4-bit Binary Up/Down Counter 


- 


LS221 


SN74LS221N 


Dual Monostable Multivibrator 
with Clear 


- 


LS279 


SN74LS279N 


Quad S-R Latch 


I\/IB74LS283M 


LS283 


SN74LS283N 


4-bit Full Adder 


- 


LS393 


SN74LS393N 


Dual 4-bit Binary Counters 


MB434M 


434 


SN75451BP 


Dual 2-input AND Buffer with 
Open-collector 


IV1B436IVI 


436 


SN75453BP 


Dual 2-input OR Buffer with 
Open-collector 


MB463M 


463 


~ 


Quad 2-input NAND with 
Open-collector 


- 


LX16 


SN75452BP 


Dual 2-input NAND Buffer with 
Open-collector 


MB84020BM 


4020 


MC14020BCP 


14-Bit Binary Counter 


MB74S00M 


LH01 


SN74S00N 


Quad 2-input NAND 


MB74S04M 


LH04 


SN74S04N 


Hex Inverter 


MB74S08M 


SOB 


SN74S08N 


Quad 2-input AND 


- 


LH10 


SN74S112N 


Dual J-K Negative-Edge-Triggered 
Flip-Flop with Preset and Clear : 


- 


LH24 


SN74S124N 


Dual VCO 





Q'ty 


Remark 




8 






3 






2 






4 




d 


9 






4 






3 






1 






3 






5 






15 






1 






2 






7 






3 






4 






5 






3 






3 






7 






1 






1 






5 






1 






2 






7 






1 






1 





Note 1) Direct Replacement is a device from Texam Instruments inc. except 4020. 

2) Direct Replacement of 4020 is a device from MOTOROLA Semiconductor R oduct Inc. 
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8.3.2 ECL IC Interchangeabiiity 
Table 8-3-2 ECL Interchangeabiiity 



FUJITSU 


Direct 
Replacement 


Functions 


Q'ty 


Remark 


Part Number 


Code 


MB10102C 


102 


MC10102L 


Quadruple 2-input NOR 


3 




MB10105C 


105 


MC10105L 


Triple 2-3-2 Input OR/NOR 


4 




MB10109C 


109 


MC10109L 




1 




MB10115C 


115 


NC10115L 


Quad Receiver 


1 




MB10116C 


116 


MC10116L 


Triple Receiver 


5 




MB10124C 


124 


MC10124L 


Quadruple TTL to ECL Translator 


3 




MB10125C 


125 


MC10125L 


Quadruple ECL to TTL Translator 


1 




IVIB10131C 


131 


MC10131L 


Dual D-type Master-Slave Flip-Flop 


6 





Note: Direct replacement is a device from MOTOROLA Semiconductor Product Inc. 

8.3.3 Linear IC Interchangeabiiity 
Table 8-3-3 Linear IC Interchangeabiiity 



FUJITSU 


Direct 
Replacement 


Functions 


Q'ty 


Remark 


Part Number 


Code 


MB3607M 


A 1458 


MPC251C (NEC) 


Dual 741-tvpe Operational Amplifier 


15 




MB4002M 


A4002 




High Speed Voltage Comparator 


1 






A311 


MPC271C (NEC) 


311 -type Voltage Comparator 


20 






A082 


HA17082PS 
(HITACHI) 


082-type-J-FET Dual Operational 
Amplifier 


5 






A399 


mPC177C(NEC) 


339-type Voltage Comparator 


1 






A610 


MPC610D (NEC) 


8-bit D/A Converter 


1 






A201 


DG201BK 
(Siliconix) 


Quad SPST Analog Switch 


7 






A7812 


MPC14312H 
(NEC) 


7812-type-H2V Regulator 


1 






A7952 


MPC16352H 
(NEC) 


7952-type -5.2V Regulator 


1 






3450 


MC3450L 
(MOTOROLA) 


Quad Line Receiver 


5 






751 08 A 


SN75108AN 
(T1) 


Dual Line Receiver with 
Open-collector 


2 






75110 


SN75110AN 
(T1) 


Dual Line Driver 


8 





8.3.4 FUJITSU Proprietary IC 
Table 8-3-4 FUJITSU Proprietary IC List 



FUJITSU 


Classification 


Functions 


Q'ty 


Remark 


Part Number 


Code 


MB4303C 


A4303 


Analog 
Master-Slice 


AGC Amplifier 


2 




MB4311C 


A4311 


Analog 
Master-Slice 


Peak Detector 






MB4316C 


A4316 


Analog 
Master-Slice 


Read/Write Bus Switch 






MB4319C 


A4319 


Analog 
Master-Slice 


Peak Hold 






MB4320C 


A4320 


Analog 
Master-Slice 


Pulse Shaper 






MB15207C 


15207 


Bipolar 
500-gate 


MFM Encoder/Decoder 






MB15238C 


15238 


Bipolar 
500-gate 


Servo Control Logic 








DV18 


Hybrid IC 


Clock Driver 
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8.4 FUJITSU PROPRIETARY IC DETAIL 

(1) MB4002IVI 

High Speed Differential Comparator 

The MB4002M is a Differential Voltage Comparator intended for applica- 
tions requiring high accuracy and fast response times! The device is useful 
as a variable threshold Schmitt trigger, a pulse height discriminator, a volt- 
age comparator in high-speed A/D converters, a memciry sense amplifier or 
a high-noise immunity line receiver. The output of the comparator is com- 
patible with all integrated logic forms. 





8 


TOP VIEW 
7 6 




5 








A 




1: GND 

2: INPUT (+) 

3: INPUT (-) 

4: V- 

5: NC 

6: NC 




^ \ 


7: OUTPUT 
8: V+ 




1 


— — 


2 




3 




4 







(2) MB4303C 

AGC Amplifier 

The l\/IB4303C is a Automatic-Gain-Control Amplifier with Differential 
Inputs and Outputs. It contains another Differential Amplifier. 



TOP VIEW 



16 


_ 


15 




14 




13 




12 


_ 


11 


_ 


10 




9 

-1 






L 


1 




















^ 










/ 

> 


P 








> 






< 








iy^ 
















1 




1 


■~ 


2 




3 




4 




5 


"^ 


6 




7 


m— 


_1 
8 



1 


IMPUT2 


2 


0UTPUT2 


3 


OUTPUT2 


4 


OiJTPUTI 


5 


OUTPUT1 


6 


VI? 


7 


VAGC 


8 


VO (GND) 


9 


Vie 


10 


H\iPUT1 


11 


iryPUTI 


12 


a\ 


13 


<M 


14 


VBB 


15 


|[V,PUT2 


16 


Vjc 
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(3) MB4311C 

Peak Detector 



TOP VIEW 




1 


0UT1 


2 


0UT1 


3 


IN2 


4 


IN2 


5 


VH 


6 


VL 


7 


SQ 


8 


GND 


9 


Vee 


10 


AGCG 


11 


CLA 


12 


CAP 


13 


VAGC 


14 


INI 


15 


INI 


16 


Vcc 



(4) MB4316C 

Read/Write Bus Switch 





















TOP VIEW 


















rl'» 




15 




14 




13 


^ 


12 


^ 


11 




10 




^\- 






















Receiver 






Driver 






. 


























_ 




1 










Dri- 
ver 




Driver 


























ki. 




2 




3 




4 


— 


H 




6 




7 




8 ~ 



1: 


Vee2 


2: 


GAN2 


3: 


GAN1 


4: 


INS 


5: 


IN4 


6: 


0UT5 


7: 


0UT6 


8: 


GND 


9: 


Veel 


10: 


IN2 


11: 


IN3 


12: 


0UT4 


13: 


0UT3 


14: 


INI 


15: 


0UT2 


16: 


0UT1 
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(5) MB4319C 

Peak Hold 



TOP VIEW 





^ 


15 


^_ 


H 


-4 


12 


11 





10 


_ 


9 


r" 


















CC1 


CC2 


CC3 


|CC4 




J 


1 


1 


1 






















PHI 


PH2 


PH3 


PH4 












Buffe 


r 




1 








1 




1 














































1 


— 


2 





3 


4 


5 


6 


■— 


7 


— 


8 



PH: Peak Hold 

CC: Constant Current 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



REG1 

VEUOCITY 

*GArE1 

•GATE 2 

*GArE3 

*GArE4 

CARSE 

GND 

VEE 

REG3 

EVEN2 

0DD2 

EVEN1 

0DD1 

REQ2 

Vcc 



(6) MB4320C 

Pulse Shaper 



_ 16 _ 15 


_ 14 _ 


_ 13 _ 


12 _ 11 _ 


10 9 


r 


1 


^ 


1 lLL 
— \ 


ft 

1 


-1 

In tec 

-^ 1 

1 


rator 


1 2 


~ 3 " 


" 4 "" 


5 ~ 6 ~ 


7 ~ 8 ~ 



1 


RDX1 


2 


RDX2 


3 


RDY1 


4 


RDY2 


5 


VEE 


6 


RCA 


7 


RDB 


8 


GIVD 


9 


01. T4 


10 


OUTS 


11 


0UT2 


12 


0LT1 


13 


vex 


14 


CEY 


15 


CEX 


16 


Vd. 
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(7) DV18 

Clock Driver 




1: 


N.C. 


2: 


ENB 


3: 


XE1 


4: 


N.C. 


5: 


N.C. 


6: 


N.C. 


7: 


xez 


8: 


GND 


9: 


N.C. 


10: 


N.C. 


11: 


N.C. 


12: 


N.C. 


13: 


OUT 


14: 


N.C. 


15: 


Vcc 


16: 


N.C. 



(8) MB15207C (Bipolar 500 Gates LSI) 
This LSI has the following functions. 

• NRZ to MFM Encoder with Write Compensation 

• MFM to NRZ Decoder (not used) 

• PLO/VFO Phase Comparator (not used) 

• Physical Index Detector (not used) 

• Fault Detector 

The package of 8500 LSI is shown in Figure 8-4-1, the pin assignment is 
shown in Table 8-4-1, and the block diagram is shown in Figure 8-4-2. 
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(RIT 64) 



028 


027 


O26 


O25 


O24 O23 


O22 


O21 


O20 


Ol9 


029 


058 


O57 


O56 


O55 O54 


O53 


O52 


O51 


O18 


O30 


059 












O50 


Ol7 


031 


Oeo 












O49 


O16 


032 


Oei 












O48 


Ol5 


033 


^62 






(Top View) 






O47 


Om 


034 


^63 












O46 


Oi3 


035 


064 












O45 


O12 


036 


O37 


O38 


O39 


O40 O4I 


O42 


O43 


O44 


Oil 


01 


O2 


O3 


O4 


O5 Oe 


O7 


Ob 


O9 


Oio 



Figure 8-4-1 B500 LSI Package 



Table 8-4-1 MB15207C Pin Assignment 



Pin 
No. 


I/O 


Name of 
Terminal 


Pin 
No. 


I/O 


Name of 
Terminal 


Pin 
No. 


I/O 


Name of 
Terminal 


Pn 

rjo. 


I/O 


Name of 
Terminal 


1 


NC 


^^--^^ 


17 


1 


PWRDY1 
(RTRY2) 


33 


1 


VF02F 
(ONT) 


4') 

50 





NC 
(GATES) 


2 





NC (*PDEC) 


18 


1 


SVCLK 
(CLK11) 


34 


1 


WDAT 
(WDT) 





♦USFCL 
(RTRY1) 


3 





NC (1P8) 


19 


1 


OSCLK 
(DLYCL) 


35 


1 


GND 
(PSWCL) 


51 


1 


GND 
(CLK10) 


4 


NC 


_^,^-^^ 


20 


1 


GND 
(FMD) 


36 





NC 
(PSWDT) 


5,! 
5i 


1 


*TRWD 
(INX) 


5 


1 


TUP 
(RDYIN) 


21 





NC 
(PCD 


37 


1 


GND 
CDIAG) 





NC 
(RDDT) 


6 


1 


GND 
(CPU 


22 





NC 
(WIN) 


38 





NC 
(PINO 


54 
5*. 

5':i 


VDD 


GND 


7 


1 


GND 
(1P16I) 


23 


1 


GND 
CGAPOO) 


39 





NC 
(1P16> 


1 


TUP 
(V2F) 


8 


1 


TUP 
CCLPLS) 


24 


1 


GND 
(*DTCL) 


40 


VDD 


GND 


1 


TUP 
(VF02F) 


9 





NC 
(PINX) 


25 


1 


GND 
CRDMSK) 


41 


1 


GND 
(*CPL) 


5-' 
5ii 


1 


TUP 
(*VFOD1) 


10 


1 


*RGC 
(SKCT) 


26 


1 


TUP 
(*VFOD2) 


42 


1 


PWRDY1 
(*CLR) 


1 


GND 
(RGT) 


11 





SCTCK2 
(ERROR) 


27 


1 


GND 
(RAWDT) 


43 


1 


TUP 
(1P16F) 


5J 
61 





NC 
(LOCK) 


12 


1 


SKERR 
(MLTSL) 


28 


1 


GND 
(PLOSW) 


44 


NC 


^,,^^-^^ 





NC 
CVFODO) 


13 


1 


RG.SKER 
(UNS) 


29 





NC 

(VINO 


45 





NC 
(•FAULT) 


a 


VSS 


+5V 


14 


1 


•OFACT 
(RLCT) 


30 





NC 
CVDEC) 


46 


1 


VF02F 

(P2F) 


6;' 


1 


VF02F 
(LTT) 


15 


1 


WGC 
(WGT) 


31 


1 


OTZN 
(DLYSW) 


47 


vss 


+5V 


6i 

61 

1 . 


1 


•WCL 
(WCL) 


16 





DPWRDY1 
(READY) 


32 


1 


VF02F 
(ELT) 


48 


1 


GND 
(FCLR) 





ECWD 
(WDTP) 
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GND 

•OFACT- 
*RGC - 

SKEBR - 
RGSKER- 
WGC 
GND 

SVCLK - 
GND 
*TRWD - 

OSCLK _ 
PWR DY _ 



GND 
GND 
GND 
TUP 



VF02F 
VF02F 
VF02F 

OTZN 
GND 



*WCLK 



WDAT 
GND 



GND 
GND 

TUP - 

TUP 
TUP 

GND 

GND - 

GND - 

TUP - 

GND _ 

TUP - 

TUP - 

PWRDY -- 



48 



14 



JIL 



JL2- 



13 



15 



58 



18 



51 



52 



19 



17 



07 



41 



06 



05 



Fault 
Detect 




Power On 
Delay (25ms) 



Write 
Unsafe 
Mask 
(6.5US) 



PLO 
Phase 
Comp. 
& Counter 



VFO Phase 
Comparator 
(Not used) 



MFM to NRZ 
Decoder 
(Not usedl 



45 



11 



■(N.C) 



_^SCTCK2 



50 



•USFCL 



16 



.42_ 



. DPWRDY 
(N.C) 




38 



02 



ia_ 



-^(N.C) 

— (N.C) 
.— (N.C) 

— (N.C) 



Physical Index 
Detector 
(Not used) 



(N.C) 
(N.C) 
(N.C) 
(N.C) 



(N.C) 
(N.C) 

(N.C) 



(N.C) 



Figure 8-4-2 MB15207C Block Diagram 
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(9) MB15238C (Bipolar 500 Gates LSI) 
This LSI has the following functions. 

• PLO Latch 

• Divide and Timing Counter 

• Peak Hold Gate Decoder 

• Index/Guard Band Pattern Decoder 

• Guard Band Detector with Counter 

• Polarity Control Gates Decoder 

• 2-bit Full Adder 

The package of B500 LSI is shown in Figure 8-4-1; the pin assignment is 
shown in Table 8-4-2, and the block diagram is showp in Figure 8-4-3. 



Table 8-4-2 MB15238C Pin Assignment 



Pin 
No. 


I/O 


Name of 
Terminal 


Pin 
No. 


r" 

I/O 


Name of 
Terminal 


Pin 
No. 


I/O 


Name of 
Terminal 


1 


NC 


^^----^^ 


17 


o 


•SON 


33 





* CNT15 


2 


o 


PLOCLK 


18 





» INX 


34 


1 


*OGBQ 


3 


o 


*GT1 


19 


1 


• CAR1 


35 


O 


CT7 


4 





♦CT15 


20 


o 


•OINX 


36 


1 


VC02 


5 


O 


* GT4 


21 





• SNI 


37 


NC 


^.^.-"''^ 


6 


O 


♦GT3 


22 





• RSTGB 


38 


1 


PWRDY 


7 





PLOLT 


23 





CNT4 


39 





CT8F 


8 


O 


*OGBP 


24 


o 


* EQUAL 


40 




GND 


9 





SFRGA 


25 





• PCLMP 


41 





•GT2 


10 


1 


* SEL1F 


26 


o 


* MCLMP 


42 


o 


• PLOLT 


11 


o 


SFRGE 


27 


o 


• PARI 


43 





* IGBIP 


12 


o 


CNTI 


28 


1 


*SKC 


44 


NC 


_,.----'^^^ 


13 


1 


♦ RSTGB 


29 





* 0GB 


45 


O 


• IGB2P 


14 


1 


• HOLD 


30 


J 


* IGB2 


46 


1 


CNT7 


15 


1 


NQGTZ 


31 


1 


* IGB1Q 


47 


V 


+5V 


16 


1 


* CAR2 


32 


1 


*MSDT 


48 


1 


* PLOLT 



Pin 
No. 


I/O 


Name of 
Terminal 


49 


O 


* SQI 


50 


O 


• FIGB1 


51 


1 


NGTQ 


52 





* MSDT 


53 


° 


• EINX 


54 


V 


GND 


55 





•SNN 


56 





XPL 


57 


1 


* OFTRK 


58 


1 


* SVPMS 


59 





* IGB1 


60 


1 


* IGB2Q 


61 


vss 


+5V 


62 


1 


vcoi 


63 


O 


CNT64 


64 


1 


PLOLT 
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•SVPMS- 



58 



VC01 
VC02 ' 
*SEL1F - 

PWRDY- 
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Table 9-1 M2321K/M2322K Micro Disk Drive 



INDEX 
NO. 



03 

o 

CO 

o 
6 



> 



COMPOSITION 
& QUANTITY 



SPECIFICATION 



B03B-4745-B001A 
B03B-4745-B002A 

B030-4740-T001A 
B030-4740-T002A 

B030-4740-V301A 

C370- 1270-0002 

C370-1 270-0003 

B03B-4740-E002A 
B030-4740-E005A 

B03B-4740-E402A 



DESCRIPTION 



M2321K Micro-Disk Drive 
M2322K Micro-Disk Drive 

M2321K Disk Drive Unit 
M2322K Disk Drive Unit 

Frame Unit 

Manufacturing Name Label 

Revision Label 

Fan Unit (AC 115V) Option 
(DC 24V) Option 

Dual Channel Option 



CHARACTER 



REMARK 



REVISION 




Figure 9-2 Frame Unit (1/2) 
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Table 9-2 Frame Unit (Basic) 






INDEX 
NO. 


COMPOSITION 
& QUANTITY 


SPECIFICATION 


DESCRIPTION 


CHARACTER 


REMARK 


REVISION 


1 


1 














B030-4740-T001A 


M2321K Disk Drive Unit 








1 


1 














B030-4740-T002A 


M2322K Disk Drive Unit 








2 


1 














B030-4740-V301A 


Frame Unit 








2-1 




1 












B030-4740-X310A 


Plate 








2-2 




2 












F6-SBD-4x6S-M-N 11 A 


Screw 








2-3 




1 












B030-4740-X309A 


Plate 








2-4 




2 












F6-SBD-4x6S-IVl-N 1 1 A 


Screw 








2-5 




1 












B030-4740-W304A 


Stopper 








2-6 




2 












F6-SBD-4x8S-M-N 1 1 A 


Screw 








2-7 




1 












B030-4740-W305A 


Stopper 








2-8 




2 












F6-SBD-4x8S-M-NI1A 


Screw 








2-9 




1 












B030-4740-W308A 


Frame Assy. 








2-10 




1 












C300-0010-X176 


Screw 








2-11 




1 












B030-4740-W309A 


Frame Assy. 








2-12 




1 










C300-0010-X176 


Screw 








2-13 




1 




i 






B030-4740-X312A 


Hinge 








2-14 




1 












B030-4740-X311A 


Stopper 








2-15 




1 












B16B-9240-0010A#U 


Controller G 








2-16 




6 












F6-SBD-4x6S-M-N 11 A 


Screw 








2-17 




1 












B16B-9250-0010A!i'U 


Power Amplifier Q 








2-18 




2 












B030-4740-X046A 


Bushing 








2-19 




2 












F6-SBD-3x8S-M-NI1 A 


Screw 








2-20 




1 












B660-0625-T318A 


Cable 








2-21 




1 












B660-0625-T319A 


Cable 








2-22 




1 












B16B-9230-0010A#U 


Controller F 








2-23 




6 












F6-SBD-3x6S-l\/l-NI1A 


Screw 








2-24 




2 












B660-1 990-T036Aii'L70ROO 


Cable 








2-25 




2 












F6-SBD-3x6S-M-N 11 A 


Screw 








2-26 




1 












B030-4740-X313A 


Cover 








2-27 




1 












B030-4740-X047A 


Cover 








2-28 
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F6-SBD-4x6S-IVl-MI1 A 


Screw 
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1 














0370-1 270-0002A 


Nameplate 
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1 














C370-1270-0003A 


Revision Label 
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Table 9-2 Frame Unit (Option) 



INDEX 

NO. 



COMPOSITION 
& QUANTITY 



SPECIFICATION 



DESCRIPTION 



CHARACTER 



REMARK 



REVISION 



CO 

o 

CO 

o 



o 



5 

5 

5-1 

5-2 

5-3 

5-4 

5-5 

6 

6-1 

6-2 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 

6-9 



B03B-474Q-E002A 

B03B-4740-E004A 

B030-474O-T2O1A 

F6-SBD-4x8S-M-NI1A 

B030-4740-W204A 

F6-SBD-4x10S-M-NI1A 

B370-0950-0409A 

B03B-4740-E402A 

B030-4740-X401A 

F6-SBD-3x6S-M-NI1A 

B16B-7990-0060A#U 

F6-SBD-3x5S-IVl-NI1A 

B660-1060-T096A#L280RO 

B 660 - 1 060-T09 7 A# L300R 

B030-4740-X404A 

F6-SBD-3x6S-M-N 1 1 A 

B370-0950-0414A 



Fan Unit 

Fan Unit 

Fan Assy. 

Screw 

Retainer 

Screw 

Label 

Dual Channel 

Frame 

Screw 

Crosses 1 1 D 

Screw 

Cable 

Cable 

Cover 

Screw 

Label 
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TITLE 


steET ABBR; TITLE 


9€ETABBR 


Tl TLE 


001 


SclKmotUs/ OrawiJi^s Ust 




03 1 : BC 1 mc Powc^ SuPPtr 




1 
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002 


FunctionCLl Stock Diagtam 




032 i BO 1 ;«: MOTW Ontkol (n 1 


i 




003 AAI Hmerfxx Cavxctwn/LMlip'ivm 


033 B 02 oc Motor Cojrea <y '■ 






004 AA2 


Co/wectiW With CZfM PCA/ 




034 ■ BE 1 PooER RpflOY- osrKTW 


: 





005 


BBI 


^'■Cottx ^^ral j^ei-uers 




■035 BFI 












1 


006 AB2 m-Ciibu Sijmi Orii«rs 






007 AB3 Wurea-mo Wcot aMOvumi Ckioi 




037 BG 1 PosiT/cm Semsins 
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BJI iServo Control Look i 


i ' 


Oil , AFI 
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j 


016 


AH2 


Seek Ownwi L>itwe$ 12) 


046 




czFivi pee f\5sembiti 








017 


A J 1 : Seek Swos GeNe/wro? ' 


047 


\c2tM Rce Assembly ' 


i ! 1 


018 


AJ2 


Fault OeTECT 


048 


|7V«M PC8 AssembOi j 


1 1 ! 


019 


AJ3 


Seek Check Detect 


049 


ft)iuer Supply 




020 


A J4 mmjEmnCB Dispun 








021 


SeCT(» C«J«JTSf 




i 1 


j 




022 


ALI 

1 


VFO Cohtkol 












023 


AL2 


fFO Control 




' 










024 


AMI 


1/ra Phase Compakatoh 














025 


AM2 


^1=0 Charoe Pimp AND VCO 


















026 


AM3 


VFO CHw SE»vai7w 


















027 


AN! 


IC ftower Supply 


















028 


BAI 


Connection With czfm PCfi/ 

TUM ANO TVOMPCfiS 
















1 


029 


BBI 


R/w BUS Switch/ 

HEAD ANCI Chip 5ECECT1CN 




















030 


BB2 


WC Amplifier /PUL3£ Shaper 












1 







o 

CM 
O 



O 

qL 

CO 

o 



Schemtics/OMiujip Ust 



FtJITSK LimiT£B\ooi/4S 



|S^ 



o 

■ 

4^ 



-U 



I Ccwrea UniT 

i *' 

Next Ut^T 



IfiT£RfW£ 

Lines 



CD 
O 
CO 

I 
O 



O 



Control Unit 



Interface 
Unes 



ORII/^R 

i^eceivER 






Status Genermcr 
(mo 



iNlERfWX 

Control 



Dual Channel Option Imtbwvke 
Front Panel Interface 

(AAZ.ABB) 



SeCTw Qenerat^ 

SeCTW CajNTER 

(nKl) 



Head adoress 
Register <har) 

(AEI) 



VFO Control 

(All. AL2) 



Seek Status 

(All) 



Seek Control 

(AHI. AHZ) 



Cylinder aooress 

REatSTER (CAR) 
(AF: AF2) 



Seek Check 
DETECT 
(AJ3) 



Fault Detect 



Maintenance Dispmr 



FOWER Op SeOENCER 
(AQ(. /Vi2) 



writb Coupesation 

(AL2J 



VFO 
(AM^ AM2) 



Data Sefw^tor 

iANI) 



REAP / Wrue 

(eel, eB2) 



Servo Control 

(eGf, BH1. SKO 



fOSITION SeNSTNS 

(eai) 



Servo looic 

(8JI) 



PLQ 
(BF2j 



Carrier Amflifif*^ 

(BFI) 



oc Motor Control 
(') 



DC Motor Control 

(2) 
(802) 



F^EAD/WRHE Pre-AmP 
(PAD 



i^R/m head 



Servo Pre- Amp 



DC Motor 
1 



Power Amplifier 

(CAI. CA2) 



FunctconoL eLeck DCa^mm 



FUJITSU UMITEBl'&i/ 



CD 

o 

I 

■Pi. 
o 



o 



O 

I 



-m8tr 



i^t 



cry? 



9E) lABZ- 
90} MBZ- 

901(^62 

90)(Ae2- 
9E) (ABZ 
9F) MB?- 
?F> IAB2- 

9E) C^BS- 
9E) (ABZ- 



-6FJ 

-6F)(AB(-IFJ 

-6F)(ABI-(F) 

- IE) 

-IE) 

SB) 

5B) 

5S) 

56) 

5C) 

SO 

5C) 

5C) 



13 <- 
(4*- 






JFtygH 



-g^^ 



JFJiiu. 



mk 



USLgL 
llgfe 



-9ff> tABZ-l 
- ?&)MB2- 
-9E1 (>181- 

:-9F) (rter-i 



;-9E)(ABl- 
-9E>(Aei- 
-9D)(Ae2- 
-')0)(Ae2- 

-9FK^et- 

-9FH-^BI- 
-VE> MBf- 

-9E) (ABI- 
-9E) (AB2- 

'9E) 1^02- 



60) 

5E) 
SB} 



(XXX 
( XXX 
(XXX 
(XXX 
(XXX 
(XXX 
(XXX- 







-w- 






A 

A 
I 



Interface Connection/ 

Line TcTninator 



Fwrm iiNirnrSis/ 



o 

I 
CD 



O 
CO 

■y 
4^ 

o 



o 




^ 



IXKX - 6FII KXX -9n( Aai- IF) 



(XX1C-6FUAJ2-6F} 



(AJ3-IC){flKI-3F){AK/-6D) 

MT3 -3PJ 

(AH2 - fO) (AH2-t^) (A73-3D) 

IAH7-IF)/AT3-30> 

(AH2-IB} 

(XXX-t-eXAHI-AA) 

(xxx-6S>(ALI-IA)(AU-3C)(Altll-IF) 



Tj 



J L 



STTOT 



-N.C 



:mz 



(ABt-iOF) 
(A€l - ion 
(AEt-IOf) 

{AL2-tl£) 

'■C 

(AFt-5A) 

(/M2-f(F) 

(AJ2-3F) (AL2-6e} 

(AT2-3D) 

(AEf-SE) 



{AF2-6E) 
(AF2 ~6e) 
(AF2'ttt» 
(AF2~tlF) 
(AFZ-6F} 
(AFS-6F} 



{AF2-6H} 
(AF2-HC) 



*^''^ (A&2-5E.) 



^ 



ME/ -90) 
(AU'SF) 
(AT2-6F) 

(Afi2-FC)<AH2-tE) 

-N.C 



AIL 1°/ 



JWr- 



I —m — r 



Xj 












axx-3e) 

(KXX-3C) 
tXXy-3CJ 

(j(xx- 3c; 



C/XX-3CJ 
(XXX -3D) 
iXXX-3D) 
(KXX-3E} 



*^— (A0t-1F) 



«^fro' 



1- 



■ f'tB3-3C ) 

■ ffla3-7e) 
- c/iaa-Te ' 

(AB3~'rC) 
(Ae3 -90 > 
f4S3-7e» 

■ MB-3~7e) 
M83 - 7e ) 
{AB3-71> ) 
Ma3-7C ) 

■ (A83~7e) 



^•^age Mes-sej 



Su-CJ tfltl' • 5t" 

■|i*| (ADt-SD) 

-^^ (Aai-5F) 



■ (AKI -ItD) 

■ MOf - se ) 

(ADI - SO ) 

■ (AOt - SF ) 
• (ADt - tic J 




A 
A 



Contcction utith CZOU KA/ 
Dual CfUiJviei C&mectwn 



fujiisu UMina^v 



-ZJ_ 



-I L 



_slL 



(flCf-HD) - 



o 

CO 

■p 
o 



o 

l>0 




(/KI-IIO) 



tCHAENBI 



t«IX-6F) 




(AB3-M) 


(«(-3B) 




f«)-3B) 


C/IB3-3e) 


(«)-3«) 




(iM)-3BJ 


(/ie3-3C) 


(flAi-3e) 




(<A)-3C) 




(A4I-3C) 




(«)-3C) 



305 


*(/SL* 


3<3 


tUSL! 


.03 


MUSL4 



03 


ic,3 
T-SMpF 


eiiOT>ip 


OS 




WOT 


J^ 




*tlCL 



CCI-IA) 



(Aa~3Q 



(KI-3C) 



(ACI-iC) 



MC<-3e) 



(«?-<)C) 



(■S1Z-/F) 




-Si^fii- (/<B3-M) 



^^^^ MBa-^) 



■SiSii- CAB3-1B) 



■aiS^ (-B3-,c; 



MMA_ ^AB3-10 
^SM (AB3-tO) 



BmA. (^BJ-I 



^'!^2± (ABl-n) 



^SS^ (AB3-fn 
.S!S9A_ ^^B3.^g) 



A 
B 



"^""'^ (AB3-3E) I 



(AOI-IK) 



o 



TT 



F" !■' r — r 



/4-CoWe Sijnal Receivers 



FWirSa l/MITH 



"5/ 



I . 



o 

I 

00 



CD 
O 
CO 
13 

I 

■p>. 
o 






Srv, 



^;s 






^LS 



i^ 






t^_^ 



(AAI-30) 

MA I -3D) 

(AA(-3e) 
(/W(-30» 

(AAf-3E) 
(A.M-3E) 

MA/-3E) 
MA*-3EJ 

(AA<-3E) 
(Afl(-3E) 

MA(-3F) 
(/l/l(-3F) 

MA(-3S) 
(AA(-3F) 



L::^ 









(AM3-/f6) 



QHACMP 



VFOCLH 



(AKi'fOSi 



SpiAT 






■^>-^ 



PI ^"-^^f^ — 



7StfO 



i> 



3^ 



l^LS^ 



l>: 



(/VM-3E) 
Mfl(-3E) 

(AX I -68) 

MAf-6a) 

(AA(-6B) 
(AA*-68) 

(/!flt-4B) 
fAA 1-681 

(Afit-tQ 
(AAt-6C> 

(AAl'bO 

(Af,l-6C) 

inAt-6D) 
. MA/-6D) 

MAf-4D) 
MA(-6P) 



O 




A 

B 



A/B-Cable Sijnd Dnirers 



rajiTU UNfrn 'V/ 



FDIW-2M1-3 



03 
O 
CO 

■p 
o 



o 



o 

I 



-ZJ- 






Js_ 



-iia^- (AEr-JB) 



( Wl-tC) 



I . 



■p" 



(^a-fo-a^aa- 



(Aai-iiD)-Sy551_ 



<AA2-9C) BUSTB 



.^I. 



(AEf-7FJ 
(AFr-fFJ 



ME(-fC) 
(AEI-7F) 
(AFI-iej 



(Aei-roj 

<AEI-7F) 

(<F/-rEj 

(/tH2- 10) 

(AEI-IOJ 
I/IEI-7F) 
lAFI-lE) 
IAH2-rE) 

(AEI-fE) 
(AFI-rO> 



(AFt-IO) 
(AL2-6FJ 



(/(E<-rF) 
MFt-IO) 



(AFI-IB) 



p M 



3 



Wire*- AND iKit/r OiuHCtoinetaituj 



FWm* UNITEI 007/ 



o 
o 



f/iar-sc) "^'■'''T 



CD 
O 
U 

I 

■!:>' 
O 



-WV- 






r 



_2i|^ 



f5l|;|ij ^E 



-2i-0 a 



Vn 



m 



■u 






x_ 



X 



^ 















^ 



^<c>^ 



^"'''^*"' f/)s2-iis; 









fA«-9« _s!imm- 



jrcweewfl 



'V^'" (/l/|2-«F) 






*w^° m«-6d; 



-^1>^ 



■ fiqt/-5F; 

(fiL2-8C} 






.02(K^ 



Mfl2-?6J 



(flJ4-5B} 
->• CNIOZ-I- 



O 



A 
C 
I 



(Ant Sebxtion 



^: 



FUJirsv uMirn 



"<i>?/ 



CD 

o 

CO 
Tl 

I 

O 



o 

l>0 



(XXX- HB) 
(AJZ-dB) 
{AK1-I1B) 



(AJZ-aC) 
(AKt-HB) 



(AB3-5Di 
<Ae3-5E) 



(AKt-lie) 
(A7t'6&) 



(AJ3-/iBi 
fAKI'ilB) 
<A7^-rfD) 



cvrrP 








W 


CO* 














CM 

CM 
OB 






°'r 










FLTZ 














>l 


B 






*5- 




*TA&4. 


lA. 




*TA!tS 




DZ 
















t-: 




«98 






























S^efrft 










OB 












"V 
































PL-'' 










CSS 

se 




















14 










HZ 




















M99 












SKCK^ 






























&'* 

COB 
CIB 

c?B rfi 

fiB 

^ 8T 
B 












^'q 








Ifi 






































f5- 






M 










02 





















CAA2-9D) 
WS2-?C) 



fAA2-flei 

(AB?-28) 



MA2-<JD) 
fAB?-?B) 




ffle2-?E ) 



tAA2-9D) 
(AB2-ZD) 



(AE1-SE) -2i££^i^ 




fflA2-9£) 
fflJ4.-SC> 



fASr-(Ft 
f/IJ2-58; 



A 
D 
I 



Stj^tus Mtiitiptezer 



JSL 



FtJina UMiTU oW 



o 

I 

..A 



§ - 



CO 

I 

-si 

■t- 

O 

I 

o 



o 



wa-sai ^"^^ 



(Ae3-5C) 



(^es-w— easi 



{XXX- SO ™r- 



<flJt-«C)- 
(AJ3-MDJ - 



^QKf C/1JI-70J 




M20/I 

rsnoV M ygrzcr 



(J:xx-4b; 
(/ie3-9CJ 

(/iB3-9ej 
fflfl3-9ej 



TA»ZC 


m 


CK 
ID 

Lsns 

/I3S 
CLR 


03 




BUS3 


M 






05 






Oi 






12 






tl 






f3 






14 






°-k 




tKSTCAIfl 







lAA2-6e> 



M62C 



A 

E 
I 



T^ 



" I !■ 



Command Decoder / 
Head Address /?eyj.ster 



FOJITSM UMITE&low/ 



FDXA- 2901-3 



CO 

o 

CO 

I 

o 



o 



o 

I 




RMA- 2901-3 



o 



CD 
O 
CO 

■si 

■li. 
o 



o 
rv) 




♦ L. 



J u. 



DO 
O 
CO 

■p 
o 



o 



o 

I 



(/lfl?-3W "y^*^ 



s^ 



("xkx-sg; — PWR(;,r^ 



{XXX lie) 

fXXX-tIC) 



(XXX- lie) ■ 
(XXX-UD) ■ 



* TM^STf Of 

> nvtgsrz oz^ L&i i\j2. 



r rmmsTS Zia^Bt 






MZ5D 
LS02\j3 



PPWROr 03 



\>^ 






-2i<r>2 



Ui^ 



n 



1S05 



1>' 



— 22[>0^ 



M52C 

LSoa\os_ 







I ' 












-> CNt03-02 



{■flS2-S0j 



(KXK-IIP) 

(xxx-se) 



(XXX-HG) 

(XXX- Be) 



(XXx-IIQ) 
(A71 '6e'} 



<m2-9A) 



(XXX-IKi) 
</hJ2-/0F) 



ST34S 



BRLSO 



*SQINH 



STO 



SSTf 



ST6 



STXgrp 



_§I2_ 



ss^c 



sr/2S 



/^COM 



3rg 



SPGOF 



*^SSLf 



*SSLg 



*SSL4 



(/)Cf - 3C ) f«^(J* ■ 



3«; 



MQ?- CFJ 



'^"^^^ (Xi(X-tC) (A72-5B) 
(A&Z-6e) MT2-MJ 

> CN/03-03 



02 




_SSi 



,/U53e 



LSt0\-0$ 



04- 



-2S. 



An 

"I ■•> 

LS/0 
013 



jmsA 



-35. 



IH5&\ 
J.S/oV.06 



,, M53C 



02 



13 



R2I 
lOOn. 

-VA— ^ ^ 



M32F 



/? 



ff22 



m M32E 



"^ Icre V^- 

^ M3ZA 



lOQO. 



4> 



Trsow 1"' 



W4«>^ 



^^-1 




_mJ8'3 



IM76 



ii3 ? 



^i- 



LSI? 

AI3 



MIZ^/K 



— 22^ ,5? (fi 

r4i 



■t^ 



M/Z5C 



35? 30 
LS279 
AIS 
3(5 






_04 



Mi^e 



LS2 

If: 



ni35A 



fTMRSTf . 



*^^' — CXifJf-70> 



*ZMesi2_ (;rv:f.fo) 



(ATI - mi 



f/IJf - fO) 



_iassis_f,;,x-'E) 



*^^^ (xrx-7E; 



SSt!_ (Aj^-ss) 



-S5i2_ Mja - 5«; 



^?'-'> Mm- 50) 



1<{>2S 2I0_ r,„-7B 



ISO" 



*t3?C 



ISO* 



Si! (AS2'M) 



A 
G 






«3?s IS*; 



_M^j^ 



Law 

/1M 



iA.C-Z - IB- 
(.AG2-6B) 

*^^3 rtG2- IS) 
^^ — (XXX- IB) I 

^^2 — (XXX-7C) 

M&2-6C; 



["■^ i I" 



Power Up Seou&iCER 1 



F§JITS$ imiTEBroW 



1-7 



J-L-J- 



-al. 



o 
en 



CD 
o 

CO 

I 

-si 

o 



o 






„ IMSA 



nj^ 



CSV 



J 



-S!j^ 






I 



+ 51/ 






r 



M36F 



H> 



!5f>>2S- 






"^'-"'^ cAAZ-601 



i A6I-7A J 



-> CNI0S-f3 



_i«^0- ./(&I 7/4) 



(AW-lIF) —52- 



lA&)-501 



TMgS 13 



rA&l-50) 
Mft1-50( 
|A&(-5E) 



-» CNIOZ-I! (ASf-IIS) -iES- 



IAT2-HJF) 



jjj:|f; iflsisa. 



, AI<60 

Lsoe"\ii 



Tii«6*S 10 







^{>>^ 



tOOfL 

-Wr- 



StOpF 
15QVI 



*l2fC 



-M 



« seiNH 


1 Axx-r3i 






' XM-(&) 




M&r- IF' 




(A«l-7fl t 




fAJZ- 5C ) 




1AJ4-3E> 



> cmoi-oi 



A 
G 
2 



flswer- Up SeauENCER (Z) 



IE 



FlUirSV UNITft 7r4/ 



-SX 






3^ 



k(>s 



*^^^ <xxx-IO) 

(/(JI-IO; 

— ^^ (>iH2-rc) 

(AH2-IF) 



(AJI-SB) "^'^t 



"SEKCT 



txxx-4C) -t5ffl2 


='or^« 


11 




"gycay 


a 






..^, .,^, »0F/IC7- 





IsooVlL. 



w?op 



z^y^ 



« SPOOF 



(/IJ2-I0F) 
(AJ3-IIEI -^S£I 



(^A?-6E) 



VE9Z 









Tm 



«ct>^ 



MIftfl, 



ism 



ism 
!2c * 



M20C 



Ui^ 






^l^r 



-^2H 



aOo^L. 






B9 






LS04 -1- C2f LSM 



_ C2I LJM 
T S60pf cr( 



( <FI-7A)((«J3-30) 
(AHJ-IBKAJJ-SBJ 



P*^^ (i(F?-8C) 
(AH2-t8) 



MH2-4C) 
f/(L2-IC) 



V'° 



(A7l-tBJ(>tJ3-3FI 
(A«-IB)(AJ3-S>I) 



l.S3fVfi4_ 



-^t[>^ 



"WSOL 



im-ta) 



UNS6 



A 

H 
I 



T^ 



Seek Contsoi- Utcmes (I) 



FWirSf UNIIEI <"s/ 



o 

I 

CO 



CD 
O 
U 
-D 

I 

■vl 

■Pi 

O 



O 



lAHl-tE) JLSSSIM. 



MI&7A 

f>0«J SiaS_ (,«-»; 




(XXX -ic) 



MM) 



(AAt-3») 



'""''^ (XXX -IC> 
(XXX '16) 



tXXX-tBi 
(XXX-1F> 
(XXX-lil 



■^H>^ 



*'-?P° M«-58; 



A 

H 
2 



C/6 (f\Ht-7F) 



-r-T 



SeBC CmTSOL UjCHSS (2) 



Fuma UMITEBrW 



FTKA-ZWl-S 



J L^j__l 



MKf- 


fID) 


(AHI 


9A) 


(AH1 


7D) 


(AF2 


ftB) 


<AHZ 


lA) 


(AA2 


6E) 


(XXX-iie) 



a47F -" 



^jsx^ 




A 

J 

I 



T^ 



5teK Smtus Senerator 



FtJiTsa urnna "v 



FDXA- 2901-3 



JZl. 



O 



CD 
O 
U> 
■V 

I 

•li. 

o 



o 



MO/-<S) 

<flj4-5a) 






S? 


P^ 


XIJSFCL 


03 


CLP 






TRWO 




T 









MZ3C 
LS00\.08 









Mt20 
















CK 


m 




VCMHT 




M 


5PQDF 


OS 


FiZ 
CLK 


M iJP4ft^ 










02 1 QtAy 


12 






















°'r 












OMFL 






DMFLL 
























PWRDYZ 




-^ 










1 X.EM&N 




^'rt 


^E^/^ 








*DMFL 



tAEf-1E) 



(fl<3■^-6C)lrtHI-3Fl 



CW*0/ 05 
fXXX-6F) 
CNtQt-lS 



-r 



jn- 



pitt 



Fauet Detsct 



FUJina uftiTiB 



"o'ls/ 



J_!_ 



03 
O 
CO 

o 



o 






LSoeS 



(AHi- ID) 


SEKM 


02 


Mil A 




+ 


JV 














'^r 


*.TMCLK 


^ 




.0 JUSOC 


fl? 




mm 




'^1 


(AHi-9fii) 


TMZrom 


05 








«"(! 


t53M 
E<4 




(AG t-SC) 




oa 




xuNsa 








<AH3-rtC) 


a. 
It 




JUPLS 








+ 5V 


^»_ 








T 


« 


MSOB 


m 






05 


DM. 
















(AHZ-'7A ) 
(ASt-ffE^ 
(AA2-3P) 








(2 


LNMD 




03 


MS7A 


pC6 




p03 








tOFACT 




M 


lizJ 




«I«X 




OS 













M55e 

7w\ 






Hy 



LSO0\ 



M1RB 
LSOO\ 



-^^c»^ 






+ V LiSc 

— 2« 



Si 

^^ 



LS?n9 
EfO 



:3Sg 



Lszrt 



«40D ffM 
rofln 



^M> 



£^9 I 



4>^ 



(ATA -58) 



cTs* 






5TI 


Ed 






M^ 


«£ac 


5S(CI 



(AEt-lQ) 
(AJZ- fB) 
(A74-rC) 
(AL£-ICi 

fXXX-7^) 



IAH2'3F> 



A 
J 
3 



o 



T 



Sick Chccx Derecr 



FMina uimea\on/ 



JLi. 



I . 






03 
o 
u> 

T) 
I 

■vj 

■»> 
o 



o 



(AT?-;;o) 






as[>o^ 



Mg& 



-^ 



^_ 

_££<3 LSUd 



'-«C 



J* 
>i2 



<XJ!X-6S) 



Mft^-<'F) ■ 



-^2p>o» 






_n^ 



lAAZ-tB) 



MJM05) *°'"''- 



-^ 



(rt/12-9e) 



*t/MF 



^^o^ 






(A73-IIB) 
(ADi-IIC) 



r^ 



mz 



-JSc 



fAni-nn\ — c^au — 



+5V 

T 



3 



M£ee 

|l^02\m_ 



VCMHTL 



~\lS3? S. 08 



«£8D 



TsoTNct 



UNSQL 03. 



T^ 



MI4.DC T OtS 



t>^ 



at>i 



I Die 

■RM8-t2 

I Oft 

— ^V 



_2l|S^ 



PfW9-/! 
? Did 

1—^ 



^ 



TffM9-/0 

^^W- 



-{> 



1022 
— ^«- 



7RNIS-05 



_£iJS^ 



ID?3 



G4 TRMB-Ot 



_j^ 



1024 



t>> 



TR«9-(r7 

I0?5 
^^ 



CXXX- IQ) 



+5V 



mui 



:■: I'M" 
K or 






K" I I" 



A 

J 



Maintenance Display 



FUJITSU imua "020/ 



FDXA-2901-3 




iimuiiiiiiiiiiiium 



CD 
O 

w 

I 

o 



> 



o 



MdSC 

TsoSS 



-Soc 



-2!ociit 



LStbl 
CEP 7C 



^ " 



■M>^ 



ma 



r 



^ 



■^^{>>^ 



LStd 

CEP rc 






oa__ 



-2i<:o» 




-HkciH 



^^''« (rtOI-fF) 



INX 



ffla2- 2C) 
(A6t-6E') 
(fliJf- iA) 



K 



a^ 



(Aft- IF) 



CO 



T" 



T— 1" 



Sector Genewtor/ 

Sector Counter 



Fwim uwirEfll"'/ 



■XJ. 



JS- 



.£1. 



\AL7- WE) ■ 



MlM3-f(B) 



*P*fRDyZ 



-^!J>o2 



-2£o« 



T 



^ 



-a^>o^ 



_££L£^ 



ru!5 



SO SQ 
60 id 



-> CN*M-<J4 



(xxx-3«-aE5Ers_ 



L^C>^ 



t>^ 



M5M 



sn 



^>^ 



mass 



mtc 



^ 



P'y'^^3 



{XXX - 10) 
tXKX'7C) 
(XXX -flF> 
1AL2- ID) 
IAL2-6e) 
IAL2-60) 



^ 



i 



M24C 



fxxx-6e;^t£iJSd_ 



X;fX-6DJ '?f-f^'J 



,xxx-3G) — aK£CI5_ 



£240 



I 



*5V EH 



CEP TC 



'r^Xfi IAL2-8C) 
IAL2-9S) 

_e£T^ ,XXX-5S. 



-> CNrot-Ob 



IAL2-8&) 



-> CNtOI - 03 



A 
L 
I 



^ I. I" 



\/F0 CONTSOL 01 



FfJITSU UMITEM "&/ 



J_i. 



O 
U 
■p 

■V) 

o 



o 



Ol 



MJ3-II0) '^'^f" 



(AT3-II0)- 



Sk£f?6 

r xyx-tio) ^^^ — 



(X«X-flFI "TKV/D 



M&/-5FJ 



rv/KOil 



M6HB 



«JS^ 



kn 



*i,</ 



M21B 



(XXX-jp> 



0/8 



t> 



04*SCTCK2 



"""^^ 1^1-)*) 



^"SKI- (flJ2-30; 



txxx-'oaj V^^l 



(flEi-sc) — 2S£ 



{A12-I1D) V^- 
(AOt-IWt 



IAB3-10I- 



T" 



ixxx-<o; 
IXXX-9G; 

-!!^I£— (XXX-8») 



lAJI-W) 
















, A1A6C 






7s02^\0±_ 
All . 



-51[>o!L 



<XXX-SP) 



Ail3S A 



t »n i*rt> . ., wC^ . ?*^ 






TUJl, 



lAU-ilrt ^"; 
iKXX-roai •fl'l 



^miA 



(AU-liO] - 



ZMpii, 



CNIC2~05 
WM° (AB2-6CI 



SVMP (AAZ-tai 
Allfi3-90} 



-^a^is. uxx-,0) 



(ALl-tF} 



■ * wm-jiL. I 

'0/-/3 ^^ 



j X vfCf 5 



(AM3-ffCJ 



v'FO Cmtkol hi 



r*tnu umrcflpV 



(AMI- HE) 



(AMI-/iE) 



(AM3-tlC) 




jT-r 



- VFO CHfiKee '=!i«p AND VCO 



ffunsa UMiTfi "^s/ 



FDIW-2901-3 



Js. 



00 



03 — 

O 

U 

13 

I 

-(^ 

O 



o 




!;: ^ ^ f 



:n 



lU 



OI3 



Ve 



n. 



L: 



|3:::ii|f 






1M>^ 



t>^ 









.■Me 



'J^ 



L',/ 



n 
L 



MI60A , 

06 |e?o 



^ 



:&:£ IE :: 








06 


VFOCLK 




<M 






'^ 


IfDAT 




OS 






02 


VFO?F 




(P 




o- 


« 


PAWOT 



pi 




(AMZ-IOO) - 
(AM2-I0e) - 



■^^ 



<AB7-6B) 

MLZ-fO) 
<AL I - tfr) 





»FLTSO 




TieiMS 








M 








ML2-5AJ 


10 




»FLTSB 


JtVFOFS 






Ob 












XfFOFS 




«CTF 


13 








Mlz-mg) 


u 




*CTF 


SVIfiO 


If, 


-o o- 


Of 


5VM0 




M 












r 




J 


r 



fAMZ'IA) 
(AM?- \€f) 
itxt- (&J 
(AMI -IF* 



A 
M 
3 



vn Dfin Sefwmif! 



iZL 



fMJnSU LIMITEB ';«/ 



O 
CO 
■0 

I 

■si 
O 



CAA2-3C) .Il3£_ 



(flB2-4F) ZM— 



1 












I>6 \it hb \ib \i 



wyz w 



E 



Sl_b. Ja. |_k J« |_1:£ |_k Ja 
*I9 M*0 \»ff\ */2 X'3 Mf4 «*5 
[ cg l >z lo3p pTp [tg|c pTp pypg ^o^p ^Ss] 




l<5 \iS [g 1)5 1(5 "Eiy 



~|M [PS |tF ^y ~p? ^0! 



is, _!« Jk JiS, _E 



;i? 



s 



W_]^__^^__W__^8__W_J 



log 



^^. ■ ^. ■ ^'^ 



E 



p {08 jQg Y- 



\iS l« f*s Ts 

M4S M*1 M5D MSI 



1*5 Vs \ti 



]« ^w |Ee j te pe 



| <5 . ^^. . ^^ 
«5S «56 «57 



K Ja, J 



^ J og 



1 J ^. i ^^ 

Mb? M63 Mi4 



J;s l*s Its \i$ I<5 [fs l«" lis \ is 



Igg JOB jog 



"jw j [w ^j 



k ig 1«5 



KJ 



W l og 



k, Jis Jk J« II 



1*5 jfs' \i; 



Mfd4 JW39 JMD ;Hf6T W68 «'69 



E— 



^p ^M ^ia ^M Te ^5! 



Ik 



IS* |40 [M 



Tfc" !'6 T^fc !/«» \tt, 



\i6 W li 



I:* J* J 



E~~V~IE~~E~~E 



k Ji 



f<6 |<6_ 1'^. , ^fe T/*_ 




l^& Ife ^^*. 




Wf6 Wn ¥H8 

JLUL 



o 







l"', . h. . h 








































*fJ59 




M160 




M/6/ 










W 


® n 


fe yr 


3S 








M'5( 


1 




1 






M1S2 




Mf53 




*fi54 




¥155 




A)»56 




*f^57l 


W58 




M/6? 




Wfe3 


M/£4l 


W65 




My 66 




(rtv; 


If 


8 


w 


J 


II 


M 


^t 


8 


Ir 


e 


W 


« 


rf 


i 


e 


W 


B 


s 


"IP 


I! 


? 


If 



A 
N 
I 



CO 



♦ ' 



T^ 



IC PoMxr Supply 



FUJITSU LmmaiJh/ 



CO 

o 



CD 
O 
CO 

y 
i- 

o 



o 
ro 



i!lS_ 















*D«J11 








OJI- J6) 

(BJi- rc) 

( BDf - 40} 
(BJt- /E> 

lejf- (fl) 






FWD 






tAcom 






iffrz 


J] 




IL^VMO 


*^ 




«PSW? 






f OJI (SI 

laji- IE) 


09 *- 




ILSPO 


*~ 




uNsa 






( a J 1 - 7 E ) 
[KTi-nrj 


3" 




TXPl 






iPwffDT 


' ^ 




IBO?- ifBJ 

( eoi - (OD) 






tSPDSD 






tTMCL 


'I 




tSTAKTP 






(BDl - lOF) 
IB*:)- 5FJ 
(602- 40) 






ABCKT 






DflFL 


^ 




♦5V 


«-J 




(Xi<X- 70) 










^ 








T^ 








6 4- 
















? *- 






-17V 


(XKX-7F) 


y| 








T" 






























XACDIK 


IB0J-4E) 
{BOZ-58) 


T" 




03CLK 






»INX 


T| 




(BJI -IfBl 






«OGe 






I8JI - JtDJ 
fBJI - 1(0) 
iSJI - II DJ 


39 <- 




USB? 


T| 




trGBi 


4) •<- 






i Free i 






(BJI - HE) 


T" 






Br TCL 






laji- (ifl) 








PtOfF 


T" 




(BF2-I0C) 








ov 


T" 










{XXX -7FJ 


5 <- 









CN6 

01 <- 

02 <- 
03^ 

04 <- 

05 <- 

06 <- 

07 <- 

08 <- 
Ot <- 
10<- 
II ^ 

f3 <- 
14 <- 
(5«- 
lA ^ 
IT <- 
IP <- 
l<f <- 

20 «- 

21 <- 

22 <- 

23 <- 

24 <- 

25 <- 

2i <- 

21 <- 
29 <r 

29 <■ 

30 <- 

31 «■ 

32 <- 

33 ^ 

34 <- 

35 <- 

36 <- 

37 <- 

38 <- 

39 <- 

40 ■«■ 
4f <- 

42 <■ 

43 <■ 

44 <- 

45 <■ 

46 <- 

47 <- 
4a ■<■ 
47 «■ 
SO <- 



(E 



064 



032 



D4 



(Bar 
rear 

■ ( Bet 

(BSf 
NC 

' tear 



■ SB) 
86) 
*G) 
(H) 
IC) 

SD) 



IBCI 
IBBf 
(SBZ- 

■ (eF2- 

[SF?- 



6C) 
7F) 



OFf - 
I8F2- 

-^ iaF2- 

-^ iBF2- 



■ iBF2- 
(BF?- 



■ (BJI - 
iBJt- 

■ ( eK I - 

■ ( eji- 

- ( BKI - 

■ [ BPff - 

■ 'BET - 



IFJ 
40) 

"FJ 

5c; 



■ I BGl- 
(BC:! - 



-4F; 
-56J 



CNT 






*PHB 












PHC 


04 




PHA 




















*" 




Cf 






C2 






^1 






fl2 


'^ T 




Q2 


T 




Ql 


14 «- 




c«.mT 






tfi-lON 


16 y 




ewi-SNS- 






BffLY 


(B <-' 




FWWSP 






FWWT/IP 


^^ 




PWOffSN 






PWO^AN 






CSNSB 






CsnSA 


^ T" 










ov 


24 -«- 







tBOI- 
(BDt - 
(801 - 



(SD2 


-7F) 


' 802 


-7F) 


1 SO? 


7EJ 


1 802 


-•?£} 


( B02 


7F) 


( 80 2 


7e) 


1 802 


W) 


1 BEt 


IC) 


(BKl 


IF) 


(BKI 


40) 


IBKI 


IIC) 


(BKt 


HA) 


(SKI 


1PB) 


( BKf - 


ric) 


IBKf - 


5E» 


(BKf- 


5E) 







+5V 






24f?TMI 








24RrN2 


04 <- 


♦ 24 V 


06 













-3CjfBei-3a-) 

- 9fl]fBE/ -3FJ 

- 'iBiiesi-3F) 

■9A) 









02 






03 «- 




-12V 






J 


05 <- 






*" 




OV 









rxx« 


3D J 


(BEl 


33) 


f XXX 


3F) 


(XXX 


5F) 


1 XXX 


701 


(XXX 


tB) 


( XXX 


9F) 


(BEf 


3$) 







t24V 




1 








24^r»(i 


04 


24er/i2 




*5V 










I 


ov 




tl2V 




1 











-7f ) 
-IE) 



- IE) 
-70) 



XXX - 7F) 
SEI-3E) 









^ 






r] 




HS/fff/WI 


^ 




VtEfJfAl 


r" 




US ff/m) 








f~ 




wClff/w) 






DX IK/wt 


''n C" 




OTIff/*) 






MS2lfl/W) 






CSOtffM 






est m/w) 


r" 




vs IK/m) 






CS2(f/WJ 


14 >■ 


















7 >-l 




































^ 




1/EE(3) 


c~ 




or IS) 






H^2fS) 


26 >■ 




WC 'SI 






DX (Sj 


28 >■ 




VET IS) 


« c" 




US tS) 






HSUS) 






WS(S) 












ov 









I 0CI 

I BBt 

I ect 
leei 
• eai 

I BBf 

( Bai 

(BBI 
(B81 
( BCt 
I BBI 



no 

60) 

- 1f> 

■4S) 



118) 
663 
6S1 
tOB) 

6H) 



f BF( ■ 
I BFI ■ 
(BFt - 
N.C 

< BFt 

( BFJ - 
( BFI - 
( SFI - 

< BFI- 



tJE) 
IfD) 



B 
A 
I 



CorniECnON WITH CZFIt PCA / 
Tim MP TVa«l PCA 's 



FUJITSB iiN/rn's/ 



JU- 



!Or^=^i^-j! 



> f.Ski 



+ 5V 

L 



"^n S M29A 



iy 



ftfA-O < RM f < 



75Jli ' 



nx 






A)?9e /w?9c 



SJ^>„M — «^> 



06 AW6 



»n 



(a/i*-9C) 




X 



won 






»?371 . ; P37f 



TP? TPf 

Y ff330 Y 

—J W i- 






I" 



"^?"'"" (SAI-W 



02r-— C^3 






^' 



/?335 












R374, . 



+5^' 
^ 1K04 iHO' 



10 »(jSF 



m 



{BAl'SBi ■ 
(XXX-fC) 






± 



3trn, »3.3fcilJ "3,3^ 









IP** t"** 



(&Ar-9C) 



B 

B 



HcfiD AND Chip Selection 



FtJiTSB uHina "V 



FDM-290I-3 



Ca5 



CD 
O 
CO 
■V 

I 

-^ 
o 



o 




U3 
O 

u 

■p 



(BE/- 7/1) —ESS. 





(8AI-W) 




o 



CO 
W 



cmcaf 
Lsau 



4 Ivm Liaw. 



^ Cff2 r« 



C«3 

T CM 



T<XTF 



M46 

MSI 



(/OS'; 



T 



h 






_^ ass 

* 4-7fiF 



E 



B 
C 
I 



Hlc Pcmst %upn:r 



FBJITSI If wtreff "?'«/ 



FtBU-2Wl-3 



JLj. 



J2_ 



-ZJ. 



CO 



(XI 

o 

CO 

I 

-si 

■1^ 
O 



o 

!\3 



(BAI-M) """ 



CTCLI 



(BEI-9e> 
U9F 



i[5>offi ''<^>^ 



HUM 
-a 



LS/4 
f2 



-«i|>>oSi 2iJ>>a. 



■TO' 



^ 



(a 



'-m; 



_2^>o^s «o^ 



f^*^ (eD2-IO) 



iBEt-9B} 


FWROrf 
044 


♦"seL 


M49 






(BD2-aC) 

(XXX- fOO 


« 




(8At-3e) 


stspd 


// 


iS04 
FA 












xL 


J^ 





(mi-3DI *'Kl>-£ 



(eo2-M) y^^W' 









(eoz-ifs 



a^ 



LSns 

. £S 

I — ^ UK 



+ 51' 

Mnei, 






^ 






(BDZ-2H) 



m32A 



Mite 



MUD 



..-I 



S^PP (XXX -/DJ 

(802 -8c; 



■ (602- ID) 



B 
D 
I 



oc Mojw coNTTOL c; 



-pr- 



Fium« UMirff r»/ 



FDKA-2901-3 



Jz. 



J L 



J 









mi3 


1-SV 


DVfS 
&2 




*" 


07 






fl? 









ffiD»-8F) 



"SffJD? Jr" 




(BA/-7C) 



B 
D 
2 



•T^ T 



OC Motor Cohtkol 12) 



FtJiTst UMirn 



Wa/ 



JL-Z. 



CO 



m 
o 

CO 

I 

o 



o 
^3 




•Mr 



R357, ■ 
t.2fk(i 






i 



4Z2fca 



1 



1W 



R244 
iOkn 

-wv— 






-WW— 



r S !H' 



^ l032 



(ai(-?8) *''" 



f8fl(-7£J 
(B/lf-7eJ 

(afl/-70J 
(»if-7/=; 



ss^^ 



f-e Z-S 3"0 •*'« -' " " " 

T ! I ? M 






-tiSV 

J 



CIOf~CI05 
(SOl-J 



taw 



ota-atG 






:^ 1 



" 47(UF 



CtffJ-Cllf 
0/fiF - 
(SOV) 



A C/<Vf~CfS5 Ac 

I LJ! 



"1 



'**'""' t80r-«)f«0(-5CJ 
r80f-/D> 



(eoi-SB) 



l.X'«V»S IfftOT (MI-TC) 



*^f^'"' (BD2-f6) 



Uf~Mf2 



(77 



M(3 



Ml 12 

MlfS 



(BQ2'te) 
(B&Z-tC } 



B 



POHER 'ifeflor Oetectw 



I FDKA-2901-3 



CD 
O 
CO 
Tl 

o 



o 

ro 



CO 

VJ 




to 
00 



en 
o 
u 

t 

■(>' 

o 



o 




I . 



CD 
O 
W 
Tl 

I 

■vl 
O 



O 

t\3 







00 
CD 



Position Sensinq 



rajiTSB UNirn 



I ' T 



o 



CD 
O 
CO 
■p 

-^ 

o 



o 




t^ 



+ 5V 

_1 a 



MAD 
LS02\ /3 



-^x 






B 
G 
2 



T" 



Velocity Senerator/ 
Fine Position Deikt 



FWITS£Jj#IIT»[oV__ 



-IJ- 



J L 



as2 

(50V) 

-HI 



Rf65 
ZZka 




(ej/-4e) *'-N»^Q 



(BJf-9E) *^9U^ 
(eG2-5D) "™^ 



5-7 
Q 



470fiF 
(SW) 

-HI— 



-«- 



czr 

(50V) 

-HI 



i- _^C28 J.??? 



m- 



rekn 

-¥$, — 



"^3! 



JT 










-Li- 



IV 






CD 
O 
W 
■p 

o 



o 



(SH/-7EJ 




IBFZ-IF) 



J" 






(BQI-tIC) '<9iTI !i 

(BOI-UCI -^^- 

(8«,-/f£) _9£I5S 



IBM SB) *'^'" 



MBI523B 
£/4 



4-5 

9 



^z— a^t — f«F, 50 



5d 



43 . fl&BlP I 



08 *06eP 



x^v* TRIM TKivf r«r 

4-2 4-3 4-4 4-M 

" ■ P 



^ 






5? . rMSDT 



TRU TfiU TRU 
6-'3 6-f2 6-5 




a 



C47 



(BHf-lD}(B&2-tH} 
(5W> f^' tSf 



i.e(iZ-fS)(B(r2-tF) 
{B<i2-1B>{B&2'tD) 
(BQ2-4C)(8Q2-/e) 






47^ 



fa/»/-3e; 



■ (BQI-IB) 

■ <BQt ' IB) 



(BAt- 3Ej 
(BAt-BEi 
(BAt-X) 



■ (eA/-36) 



I 

B 
J 
I 



T 



Servo CoNTieoL Losic / 



FWirSir LIMfTEf m/ 



CD 
O 

w 

Tl 

o 



o 



bO 



,-36) -ifiSiM- 




^,-,c,_lSSi!S_ 



4 7*m 












', •>k.1. 



M3/0 



£^4 






-r 



Km KK 



B 
K 



^5'El^vo AjivfR AnptiFiER ftfiVE 



FllJirS* UMITBt 



03 ^ 

07 «- 



06 <_ 

05 <~ 



K22 

tkIL 

-¥tr- 



fftS 

3*3fl 

-Mft- 



AM 



-T ifow) 

\ ^^v_ 



MtA 

4> 









ICOka 












J 



-tutv^ 



5.6kti T 

-mr- — I 



4= 'OfF \ I !>' 
(50V) ^ 






-*■ 03 



K37 
Ika 

^ (r 



R3S 
Ika 



If39 

/ka 

-Wr- 



;;d5 



J \ot^ 



\\06 



\\DiZ 



\\ 07 



j ;o^3 



i^^iji -^jiasS 



(501'; 






« 0./2ji 

^fsB-; 



■^ 






. ■«36 







LUiL 



*'8 



A 



"T 



T >■ P"- 



DC MoTfXi PowEK AMiPLiFieK 



FlUmU lIMITEf ^^ 



_zl 



*2tV 



V^ 



IM. 



I tSOVJ T 



<^ 



3 r DW ! : 



0.1f,F 

(50V) 

—II— 



0-f-F 

-Hh- 



220. 



■I ■! 



>n 



ZiRTHt 



,i= ii 



CNI3 


+5V 




*5V T 


07 *■ 


[ov 


1 |(M 


C4 C5 ^ CW 
(50V) (SOV) (tOV) 




X 

+24V T 




I 


1" i» 

(50V) (35VJ 
2 


(50V) 






^♦leTw 


135V) 




. 




■^ 


... 


1 

241?™ J 






T5i» --- 



^<^ 



12S_ 



to? 
1 Tdb 



:kD3 




i [04 



C3SVJ 



3[d? 



ff32 
fa 



C 

A 



SeSVO ft)WC/F fl/tlPLIFIE(? 



I" I. I" 



ffunn iiMira «3/ 



03 



O 

w 
■p 

o 



o 
ro 



CNP20 CNJZO 









-ss» 



-a* 



■^ 



>S- 



-^ 






-22* 







w; 






'3j 






'?, 






«, 






0/^ 















01. IS 



M^ 



3 



:3 






a 



3 



0/. /g 
/3M 



'^^/w?rre headob 

'^'^^■^WRITB HEAD 07 

^^^WRITE HEAD 06 

'^^'^IVRITE HEAO 05 

'^^*^/|«?I7-E HEAD 04 



'^^WRITE HEAD 03 
'^^^/WRTTE HEAD 02 

'^^^/WPITE HEADOO 



Of. f2 
'3.20. 



D 
A 
I 



I" I I" 



Connection with c^su/tiDHaD K 



FtJinU UMITEBl'W 



"A' 
c 

A 
B 
L 
E 


JhdlL 


can 

01 , 


TA&iH 


^i^ 


ta^Zl 


02 S 




32 3 


'AQ3L 


oap 


■ASiH 


333 


iUSOL 


baS 


BUSOH 


34 S 


BVSiL 


OS's 


BUS1H 


as!? 


' bus^ 


06"; 


BUSZH 


36 3 


BUS3L 


"? 


BVS3H 


^' 


BtJS4L 


oti 


BUS4H 


34^ 


BUSSL 


09 is 


BUSSH 


3^3 


Bis6L 


<oi 


BUSiH 


40'; 


BUS1L 


(f ; 


BUSW 


♦(■s 


BUSBL 


<?'; 


BUSSH 


«> 


BUS9L 


(aS 


Bt>SfH 


4bS 


CHKOn 


'" r 


CHH01H 


443 


STS3L 


15 5 


STS3H 


45S 


^TSZL 


/ftS 


STSZH 


4t; 


5TS1L 


(t"; 


STStH 


4T> 


JNXAL 


vaS 


INfiAH 


4((; 


STiOl 


i4^ 


hsoH 


4«; 


irssL 


20^ 


STSSn 


50 > 


BUSYL 


21 S 


ruJyh 


51 S 


USLrGL 


?zS 




5?S 


USL1L 


?3S 




535 




?*r 


USI.2H 


j< J 


3CrAL 


^sS 


SCTAH 


Wi 


USL-IL 


e*^ 


iJSL'iH 


?*.5 


TAS-SL 


?7S 


TAG-SH 


57 ^ 


STS4L 


Zfl J 


3TS4H 


5fl5 




??^ 




59S 


T/1S-4L 




tAHh 


60S 




^ 



C»Pf 



*s 

^06 

pi 

To? 
Tag 

577 



^ 



576 

Si 

rs 

IS: 
In 

In 

Tot 

IS: 

SI 

$ 



CZFM B1bB-92SO-0010fi, 




rtSTr 



s? 



>«l 



pi 



> 



Irt 



#4 






^ 



2£ 



dt 



a 



>s 



>B 



c3 



^5 



"40? 





CHPt 

Of. 




n?? 




"3< 




,14 > 




P5j 









W* 




'") 




"? 




'2? 




'^1 




Mr 







•or 



.22 



-gsir 



:iEi 



^ 



*ACDM 



JliTZM 



jtLNMO 



fPSblk 



uWfl 



Txw: 



sMss 



3SSS 



^w^g^P 



_afi£Ei_ 



DMfi_ 



^5V 



fsv 



^7;y- 



i^INX 






J^KtB^ 



* FIG-B 1 



C/1TS 

< 



^ 



£S. 










5 02 








!(M 




5 05 




4«. 








1S$ 



B 



^ 

^7^ 



15 



s 






m 



m 









ft 



3S 



>3t- 


1 p--- 


-^ir< 


i47 


^iOCi. 


UtS 


f*9 


OV 




5 4? 


DV 


j*9 Z 


?S0 


bv 


\so 2 









CHJ4. 

^ 01 


OV 


C«J6 

"' L- 


; 02 


OV 


0?"; 


^oa 


+ RAWDT 


03 ; 


;(i4 


- RflWDT 


04 >; 


riJR 


OV 


ofS 


c'n6 


OV 


ofS 


^n7 


*HflK< 


07 S 


; fifi 


•J(HAR2 


oSS 


<■?? 


5h2p4 


o?": 


r /o 


*HAR8 


(o'; 


; << 


-JfWEttS 


i 1 b 


:^<2 


.2i 


; (.-1 


»0T£« 


(Si 


C/4 


OY 


f*"; 


f ys 


■*E»n»hT 


tz - 


,^,6 


OV 


(6> 


Cf 


«i.r 


^7 ; 


;(8 


*uMf^ 


ig ^ 


^"? 


Aitno 


/9 S 


: ro 


av 




;2' 


02 56 


2f ; 


;z2 


Dfzg 


" L- 


<23 


Ov 


23S 


'^ 


064 


24*; 


^25 


032 


25 5 


<2I, 


OLTSt 


2<.^ 


<P7 


D<aBf 


27 3 


<ffl 


S'?"^ 


28 J 




V 


29 > 




0.1 


30 ; 


r 3/ 


0* 


3f ; 


=,-?^ 


p Y 


3? 5 


'nJ3. 


Dt 


33 S 



1^ 



m 




CZGM d16B-9240- 0010A 





w 




hi 




£4 





oTr 




07 J 




OB? 




09 C 




fO ? 




n ? 








*3 ? 




/4 £ 




iS ? 




/6 ? 




ffC 




'$? 



▲ 3 



■P' 







"rsra) 


01' 




.0' 


HEAD 

Assr 


;o2 




^OJ 


/*SM) 


= 04 




;os 


U%V 


,^06 


vffl 


^07 


nW 




wnx 




M«A 


^"' 


qf% 




iv 


c»z 


CSA 


.-^fs 




C)4 




^*5 




^<> 




f'7 


DJIB 


;'S 


WC8 


;"? 


hJIb 


<fO 


org 


<Z1 


ivsS^/^ 


itz 


CJB 




VEEC 




OV 




\ccc 


J 26 


HS1C 


?27 


MCC 


;2? 


usi 




n-rt 




Bxt 








MSiC 


J 33 


MSC 


.34 


isz 







CHJZI] 



>^ 



m 



»s<s> 



r7» 



jESE 



■4^ 



lU\ 8 i? 



Hi" 



m 



>ri 



^ 






m 



6x <j 



us ;t> 



Servo 

HEAD 

Assr 



A 



BT 



EH. m Km «a . 



VO CONNECTOIfS OF ACC PCA 'S 



Fyjint UMITEB 






4J 



FDM-2901-3 



B03P-4740-0111A...02 



10-47 



t 



.YL 




■_ * 4. X ■ . ■ ■ fl -^ ] . rHl «>] 1 a »^ rr»RlB ^^M All •!• ■ m ; 



i r 

B03P-4740-0111A...02C 



■XT 



"J — r 



"sr 



CZF tA PC B 



FUJITSU LIMITED 



iiitii 



"49.4 FD)0«001-3 



10-48 



t 



J-^ 




_p 

3 



▲ 3 



I-' I 



CZ&M P.C.5 
ASSEl^BLY 



FUJITSU UHITEO h/ 



Fn«- 2901-3 



B03P-4740-0111A...02C 



10-49 



DO 
O 

w 
-p 

■vl 

o 



o 

O 



▼ 3 



V5 



C7I 
O 



B1£B- 9250- 001 OA TVQMU 
r-cn- 



1 . 




^♦0 • f 

'Ti PS -M-'l- 07 -*f^ 



P5 -W-' I- ~pE~ 



!• Pll . -tj-'l- I IjK , -H-'l; p'3-»t-3^l' M-w 



EO 




i«tQi| E-Qg-c .bI S £8tg|E'Q9'c -b I » S863| e.Qio.c ■Bl ^^BiwI itSosI 5£8a5| ^ S Jk 



11 










































mil 

TV aM P.C.B 
ASSEMBLY 


















— 
















































HHr H - - ... ... 






































tm 


Nil 


KM 


□KGI 


HUrTM 


FUJITSU LIMITED 


-/ 




^ . . 1 


!"•■ 


|a«. 1 


{» 




> 1 ' 1 AS 1 4 1 ! 






Z 


^ 


) 


1 


6 


1 


7 \ 49.4 FDXA30013 



CD 
O 
CO 
TJ 
■P> 

■Ck 
O 

6 



> 



SHEET 


f^BBR 


TITLE 


SHEET 


AB,&R 


TITLE 


SHEET 


A&BR 


TITLE 


OO 1 




Schematics/Drawing List 


















00 2 




Functional 31ock Diagra-Ti 




















D03 


X A 


Interface Connection 
Connection Kith CMAM PCB 




















01^ 


X A 1 


A/B-Cable Beceivers 




















005 


x/\z 


A/a Cable Drivers 




















006 


X S 1 


Unit Selection 
Select/aeserved) 




















001 


XB2 


Select/Reser^-eCZ) 




















COS 


X B3 


Select/seserveUl 




















001 


XC 1 


IC Power Supply 




















0(0 




XCDK PCB Assembly 


































































1 ' 
























































i 




































































































































































































































































1 1 












\ 






! 1 


















... .-.i 




.. 






■ -" r 


r 


1 







CJl 



» 4.>.<^«.' a<mj»«,'-)^— .— J 



"* * -i: l3\Mji^ I"" 



ScheoaticB/Drawing Lis" 



im/JiT i^j s^fujnsa UMiua\Z,A,^ 



CO 



03 
O 
U 

o 



> 

b 




CO 

o 

00 

-J 

o 
o 



1 


T/7& IBL 


!• ■ 


3, ! 


7A& fB*f 
















, ;i 


TAG- 3BL 






T^&38H 






BUiOBL. 










Bi/SIBL 




.. - ' 


BuSfBH 




^f ^ <■ BUS 281. 






BUSZSN 




,, . i BL/33BL 




1 












* 




. V- 


/ 


. SCJSBS 




j; « ; J(/JJ-5>/ 
















., ^ BI/S7BL 






B<jS78h 






nvsSBL 


i 


' *■ 


8US&BH 




■ 




, , 


■ 


BI/S9SH 










cnrnyBH 






£TS3BL 




' 


^TJJB^ 




1 


STSZBL 


f.; - 




S7SZSH 


, .. 


* 


ST^lBL 


.1 - 


■ 


ST£>B*^ 


nn 


1, c 


I^XBAL 






I/^XBAm 


,. 


^ ^ ; 




' 




STSOBH 






STSSBL 


,,. . 




S7SSBH 




J-J 


BUSfBL 




J J ^ 8USYBH 






U^L T&BL 




- 


USLT&BH 




%\' 


USLfBC 




J.J ^ , USLIBH 




-. f ' 


I/SIZBL 




-' *■ 


uslzbm 










SCTBAH 


rr- 


,"! - ' 


USl4BL 




* 


USt«BH 




a < 


T As SSL 




^ * 


TA&SBH 






STS4BI 




" < 


STJ48H 




' , 






TA^iai. 




JD < — 


TA&1BH 


/rf- 








iTwCLBH 


i 


IJ^fjCLBL 


il 





~?e> (XT'--?*' 



'-7f, 'm''>^ 



(itCl'^B) 
'Xa -2A> 
(XCI -JB> 

";■ -2Ci 



~fD> (XC:-JB) 



-SD> ')".1-2D> 



-76) IXC- -20) 



'WI-7*' t/a~JA> 



1 






^f^jyirjiw 








r rJfCLBH 


1 


trecLBL 






( ' WCLKBL 




WCLKBH 


1 






WDATRH 












USL DB^ 




UiC DBL 




SKef</DBL 




Stri^DSH 






IA/X3S^ 




Ta/XBBL 







1 






■ ; ;J ; J 



-("c ) 






- 1 


Bu£oa 


^ j fl(/j;a 




avS4S 


1 


BuiiB 






BV&9B 










Bi/iSB 


J ■ Bc/j/a 



Mr-//^' 





JtT>)£.2a- 






ai/jf/*7* 




^ 






j: T-«sjfl 






£TS< ' 










S-r^i 




£7SS 


*! 


;a.x 



ip _ ^E > Itt3-9D} 



■ -c < ; . T "^''''■■^ 




^rj2 




JT-Ji? 


' - * ' 


M**/Sf 




T-)iJ4fl 


1 B'Z I 

in-.," .„ 





*^ <-l 

lAl i« .|. ... 


1 '-'l^" 








1* 



,- 1 f ' 


t U-SL "r 


■rc ' 


XJ^ttlC 


^ i 


1 CHACtf 


^ 1 


If DAT 




VHCLK 




SCT 


^ 




'■<' : 


3'' i 


' c' t 


,,, \,OI^CMZ 



'• 


1 t Bt/^rs 




t ' 




i / C^BSf^B 


1 




1 t DI^CHA t 


^ 








' 




,, 






*j_ 


\»aP&K 


_» 



A 



V 

A 




Interface Connection 
Connection Kith CNAH PCB 



iUi^ 



^^-r K^>^ I F t >J/Kt> r>M/rEO| ^ /, 






CO 

o 
u 

■V _ 

-.J 
■(^ 
o 

o 



> 

b 



''e-~/'fi^J_CMS£^B_ 



- 2E, usi r&BL 



- Itt t/SL T&3H 



-Wi- 
■AWi- 



J--7fi t/jLfBt 



-2il l/jLlfX 



-=M-w>- 



_£i 






-JT, UiliCi 



V - in USI.2B1 



rP4 

111 l'4 



V4.--27; USIJBL 



ffi - 2T1 USl*BH 






■ Jn. C/rsYBC 



- ?n, CfflPDYBM 






Mi^-K- 



-jc; Jt/J y J^ 



-2C( BuJIB'' 






tj,r-43> MDATBL 



tflr- 43) WDATBH 



V.--4B) nCLKBH 









^ - 



!tt:r 



^e 



.iic<- 



^e- 



'tf-0- iCT } tSv^D 



_.i|^ 



X7A6 tB (tio-//^) 




* TAiZn t^M- ftt) 



*TA&3B /,»n~,tA,,,^-~-r£} 



UJLT&B ,y:->CJ 



U£l2B ,,^-,a, 



t/jSl«3 , ixt^ - /A > 



CMfprB r,3i - fH) 



It' DAT B (f^i - jf ) 



'^CCKB .KA1'J6> 



(XA2- tot 



< Jt'-ATJ f^i- SB J 



IXS~- f'^i ' CMStN^ 



ttAn-IB) BVJOOL 
irAr.~3M, BVJOBH 



rue, - J» > ?V^ '9L 



<tAfi- iM> BU£2B» 



'Mo- 2Bi BUZ 331 




'Xfl'}- 2B> Bt/S4B. 












/,py-,/y. CMBt^g 



//y-?^, 8V>SfBH 



n^0~2C; S^AfBL 



^■rv-i?y> TA^4BL 



aAo-27-} TA&^Bti 



<thO-2H TAS-JBt. 



<fNi-^^> 1 rA&JBM 



fXile-'W.) rA6'*xst 



3l/tSBa txAo-f*A) 



^V4i.S-. IfAl - /CA i 



^iiMS-t/M-foa} 



1--^ 7J/1 



Ut 



-W,r- 



-wv- 



-W- 



n^, 



B(/4*B cv.— /»/« J 



£MAA^<xAr'*») 



BOS6B njK - /tA } 



Bi/J7a ittf-jsm, 



3i/J3B fxA:-/Ba> 



Bl/SfB ftfici - H 



A r^&sa — 'Mo- 'OC ) 



X 
A 
I 



., ' i,"-.r^ i.^ ~ ^^Munstuima]-./ 



A/B-Cable Receivers 



CO 

o _ 

w 

-D 

9 
6 



> — I 
b 




"HI -S/1f CHBCmP 



liAl -SO TuPt 



lXA-~lf£> vnCLK 



-//fit tDI<!CHB' 



- tcoi jrevDB 



'XAo-rari IVr 



'MO- "" ^ Jg^ 



<txx- flAt » DIJCt/Af 



■»'i - IBP) jireMDA 



worn ,,^_,. , 



ta^'- i,K ■ >' I 



veil, i/At-tti 



'-/If J r BIS^^ 



» ve;- *ff t ' o^'^Btc 





TDI^CHSZ 




Ht- - S6} 


tJVMD 


»t 


'M40 ~ roe > 


XDA7 


»2 










'- 



UJLDBH tiA-^- 4 C J 



ficpat ly^-.- to 



T 



f/|u-<Jl! 


^iJ^^A 








/J ' t)J 


ufii~ 4c ). 


DIACNti 


'Z . 



-O-'-C 



\tJn^. jj_ 



7m I 2 3 







to 



t^J'^V i/f'-fS) 



X 

A 
2 






*■" "^-s^l' 



nfWiMip "gaiL 



ft/B Cable Driven 



FUJITSU nMjreorv/ 



01 



DO 

o 
w 
-a 

■i^ 
-J 
■1^ 

o 



> 
b 




III/- 96) TUF'2 





t/SU^YS 














A** 












f2 


l"' ^ 


#J 




iiti- *r-) 


CL*rf 






'h 




n 


CHZJ- Of 


XCHASLB 






CNftCMP 




MJ4 




^' 


,»;._/>(; 


titf - 9B> 


eiif' 




C/fAJLD 


,,pz-7iJ^ 














XSUSYA 




^ijrfV'J 








— tz4U/^^ 




r* 


L'^<^.. 


r'J'l-36} 








CNSJii.£> 


f\rJ- 7E) 

fK33~ /Pl 




-" L 




IftH- ffD) 


/2 


D e 
ex 


«f 


, , ^ , 


ixrx -«F> 


tcir? 








CUiJ-ai 


tCHSSLD 














- " 














CMB^LD 


'^62 - 7£ ; 




XD1£CMB2 




'•^\-%U»\yii_ 




V/» 




















CHA^LD 






4f5i^^ 


txB3~ if> 






»44 




«( 


C*il..£ 


irxx - n8) 




i" • 


'^ 1 




trv-af) 


X FJVCL 








fJr 






1 




* 




r iNMrsifA 
CMBStD 




=^<Wv«' 










- 


rx»s-aCJ 


'■<'' 


I 


XBI/^YA 








f*' 


i.J7* 




'W.-- 7^; 










£t 


m37 




















CNZ^-ll 


_/*-2-MJ 






M*^ 


r 








txxx-//CJ 




ex 


»f 










ms4 






t 






















M27 


raojrs 






tKJfJVBZ 




^^i?VziL 




V-j 


IS74 




'fta- ?&> 


.J^ 




" 


































- M.r 



't 



iijx-6Ai 



X 
B 



(/^-r-^fr? TUPZ 



♦ 



m\ IM I KM I wo [ woiii 



* ■""'■■^•^'^ 



-s^ 



Unit Selection 
Select/Reserved) 



rr i -jjihd PgJinti MM<rEfl| «./ 



J_^ 



O 

CO 

-o 

•>j 

O 

6 



> _| 

b 



"=! -'lo FfM/frily nX^f^ 



<*«« 



-i^ 



KFf6 






" 02 



f>ftl -ttfl MCMMJP.^V 



-m- 



-V\Ar-2=!-J 



-o — o i o- 



IP23 



BusraM /,j«->t. 









-1 I «?< 



^£2 cMi'7-oS 






^ 



ff<STMK tt*M~ 7C } 







**S2 CNiJ^-Ol 






'.ffil - itK i CHASLD 




_SHi£—,m-7ll 



^i^^y^ 



f/M- 7CJ 



t/v^MK rj(42- Jfr ) 



fXBI - //Jt» Cf/AJLD 



,ax - SF} DIJAK 



fXBi- /r^. CHS^LD 



IXB3- 'OF) Ti/P3 



<XXJ(- *T, D2S0K 



'V^~*C} X DiACH/t 



{»tt-/f£) t DZJ^K 



ir!Si'*C} r DmCHS 



f rtJ - //7J fDHAK 



»^i t^>o-^ 






XQIiSAK rirx- 7C> if^i~8^) 
ttxx - 7&; 



CHB£A/B ofi -ye , 


















X 

B 
2 



00 



- «..j:,i^.i«.|-' Ilff,^iyl' |-m.,;iM. 



select/Reserve (2) 



FBJiTsv UMinal"^/ 



CJl 
CD 



GO 

o 

CO 

9 
6 



> 
b 



<\v-2t ; 
<»Ar-2C 

l>AC—2D 
i\AO-JC 
<AA--2B 
fXA)-2E 

Hfi!>- 3t 









' AC-2D 
iiA2- 2Q 

I/A0-2A 

fjC^O- 2B 

llAr~2B 
tXAo-2B 
txAO- 2 A 
fXAC- 3 A 
l»A0-2A 

ixAr- 2 A 
iXflc- 2 e 
(XA0-2B 
fxAC~2B 
iXfio-2B 















rP2t> 


, JT-Jiflj. 






) Sr£pBt 






1 BUiS&Si. 


tA 




1 //Ir'X BA L. 












1 BU^ABi. 






1 TA&4BH 






J BUS^BH 










1 JNKBAH 


f2 






,3 












,r 
















Xf2S 


1 £rJ<BL 


02 




1 TAe-iBL 


'S 










SC7BAL 






1 f J-i i'at 


*6 




I (/Ji'flt 






J i-J-i TfrflA' 


m9 














, ZCTBAH 


iZ 




) USlABM 


'J 




) TA^SBH 


A* 




J STS4BH 












Bu£7BL 






l?PZ4 








1 J7:S2BL 


*1 




) j7"JJfli 






1 CHi^eyaL 


*f 




1 BUS9BL 


*i 




s Boa$BL 






S BUS7BH 


^9 




. BUSSBH 


'ff 








i CH)fDYBH 


f2 




, Jrj33// 


'» 




STJS2B/f 


f* 
















TAS-fBL 


^P23 


» ai/jjat 


aZ 




. flfJiat 


*3 




J BUSfBL 


»«. 




i Bt/SSOBL. 


»S 




, rAS3BL 






1 TA6 2BL 






1 TA&IBH 


tf 




) TA&ZBM 






J 7>ftf5a>/ 










p BUSfB/f 


n 




. BUS2BH 






. BUS38M 


'S 













y 



y DS 

W 



C29 - C*/ 



^ 



ifAo-2iJ BUJ- TBL 



r22 

■Si A 



"^ 



X 

c 



IC Power Supply 



' ",'„-:..:. i =./ ^j JT i^^lFPJ/muMirral-/,. 



J_i. 



CO 

o 
w 

-D 

O 



> —I 

b 




""^ 
'i-^-' 



XI^TK ,«jr- to) 



(xnf-fB) 


\B2 - /D 


i'lir- i7-> 


'^^Z-7^ 


txtx- tSi 


'fZ-0B 


(xx^-a^J 





X 
B 
3 



o — L 



Select/P.eserve (.3) 



,'^ kwrr i^ji j^ i FUJITSU UMITEOrW 




ifl 



\ , M.", F*l 



n 



■ ■■■■■■a ■ ■ ■ ■ ■ '^ 

■ ■■■■■! 






■ ■ ■ ■■ ■■■7c I an \j\ i»B»»»»i»ww«p™™— — — — — — — — — 

• ••!■■■■>. .,c ,.t I,, ,3 [■■■■■■■■ ■■■■»»» ■'»■■■»»» 



' a' a' Sit a D I 




: IB a p[t 



J .11 :i -» ;J 1 :i n ^ 



1 ; II m.t ni -1 n, ;i » 

(01151) ^3 



WTt. (I 



'0 iua n 



leijVi .'Q i w '" - ' " ■' ' '* W^ '' " ■" = " = 5 " ■ u o J -J -i ■ ' -la .1 ..VtLBJ 
. , . . . ,,■,-, fTl f ■■ -f n ■ t! lS"r*-°'^'-<L£±' ' j«l"|«i i' in ii i ;i»iii 

-, — ^ — . I ■ »' h^ ' ■ n 1 ]i 11 — i-M^M I St vm !| :i '] u !| «' ■ I ■ u :j iL-LJ ii \\ j' ■ n J ; i ■; r n 



.jTWJ-. ►OO-" 



■ '1 i.n i 



t TTJ ■ : I ■ . ■ ,■ .1 ,111 1 ■ a Ml.i ■ ■'■ J, " H UH . 1. i a Jvi| -i-J.:- IT ■; 1 < ■; 

+ ' ■ I ■ . ■ -r* ! ' ■ '! J ■■ ■ J J ■ ' ■■■'■ 3 3 1 : i J ■ 'aiaij'Tj nnTTTWl I'-iI i;b u 3 :i u u 11' 

I .i^Hii.ujJ .1— rrrm . I c^ I — -• -. -^ n *i . i . ■ i kJ*J.7iJ Laiiw^i aii i [a i i . ■ ici i 



. l UtalUaM ^ OiFT - ■ [aT .33330-.: - -, ■-'i>-«=i-i '. , , , 

■ ^ , ' 'p.. -. , . :i - I .1 if |f.« inn ,Ttl|l| 1 j. n I J. 3 .1 1 t - '. J.a n a ii ln . alail. 

' (99S1 ^ n I- (USD ^ .MV' (tisi) nlw"' (eo?il 1=B°r '!","" ,T 

■ JJ "j. . . '' S V -l '3 1 '.'.J' l ilJ.'lD i 3 3 J .ll| |j 'l,V. ° ° ' '-" °^ '"■'■"■'.iU" 



1 j'u .1 lui !■ [ ■ , 



g .3, UN3 ... 

I Linf:: cs DO I 






]■ Q j'g o J I 



^ r/lll 



XTTmm 



Tie 



: ■ »i g ?i Jin ■ •f^K.im.Jl.J.Jt j Hni'aT * 



s(t>SfEl 



._l_a ' - ^-.TTJ -I a 1 



■ ftrnSi,) 



lJ 



i 



'T'rr3' : i :r a ■ ^ ■ 3: n 3 3 n ■ n g r^j 
■ n .1 T 3 ?i a g-a > n aia u a j IS 1,^ 



g? r^ w fTS""! -* 



1^1 - ri ti n t-n.n m,x |a ■■L T - X Q £i a a ■ ■■B •.mM MA A^U ■ ■ j 

y ' ■ a u I I J ^r rr ^ ii S a - J 1 B b n ■ ' nm n a h :j J -J-w'.q 



|n|o |Fn7l !»|| 
"I -"'■ " 



III ■ ■ ■ ■ Avp' 



'i'S 'J.U>U Uil' 



irj ry-H' 5 ora a 'l" 'I 



' ■ a u 1 1 J J ^ -^ ii S a - J 1 B B n ■ ' -nrjrrj^i^irmijn ■ u ■ ■,a,o ■^oji 

» 4i9laU'3 ^^r 3 ■ ■ a 3 3 ■ pi^B ajiwa ■ t(,?T) la 3 

a ■ fa ''■■■■■■■■■■■■■1 rOElgiB" !:^ ^^^ *l| X 

_ a «•■■■■■•■•■•■•'■■ ■|Sin3ULl" ■ ■■■■■■ ■ 



■■■■»■ 



'>" iioHKE.D.BBizasiHiPi::" ntrax 







s 

i 



10-61 



B03P-4740-0111A...01 



FUJITSU AMERICA, INC. 
3055 ORCHARD DR. 
SAN JOSE, CA 95134 



FUJITSU AMERICA, INC. 



Reader Comment Form 



We would appreciate your comments and suggestions for improving ttiis publicatfi)n. 



Publication No. 



Rev. Letter 



Title 



How did you use tills publication? 

□ Learning □ Installing □ Sales 

I I Reference Q Maintaining Q Operating 



What is your overall rating of this publication? 

□ Very Good □ Fair 

□ Good □ Poor 



I I Very Poor 



Is the material presented effectively? 



Current Date 



r-| Fully |— I Well 

I— I Covered LJ 



Illustrated 



p Well 



Organized 



I I Clean 



What is your occupation? 



Your other comments may be entered here. Please be specific and 
give page, paragraph and line number references where applicable. 



Your Name & Return Address 



Thank you for your interest. (Fold & fasten as shown on back, no postage needed if mailed inli.S.A.) 



FB43089 



lapenereuniy 



Fold 



No Postage 

Necessary 

If Mailed 

In the 

United States 



BUSINESS REPLY MAIL 

First Class Permit # 7446 



San Jose 



Postage will be paid by Addressee 

FUJITSU AMERICA, INC. 
Storage Products Division 
Technical Support Dept. 
3055 Orchard Dr. 
San Jose, CA 95134 



Fold 



